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FOREWGRD

This report is the 23rd in an amimual NSF series that provides
information on the size and scope of Federal funding for research and
development programs. It relates current R&D data, based on the
1973-75 budget cycle, to past trends as well as to broad economic
indicators. The data are designed to be useful to a varied audience,
especially those concerned with science policy.

The Foundation appreciates the cooperation of the staffs of
participating Federal agencies for their special efforts to meet the
survey requirements. The report was prepared under the overall
guidance of Charles E. Falk, Director, Division of Science Resources
Studies, and the special supervision of William L. Stewart, Head, R&D
Economic Studies Section.

H. Guyford Stever
Director
National Science Foundation

October 1974
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apportionment actions

The data appearing in this report for fiscal year 1975 were
compiled between March and May 1974. They are based on The Budget
of the United States Government, Fiscal Year 1975, as submitted to the
Congress in February 1974, and do not reflect subsequent congression-
al actions or changes made by Executive apportionment. Based on
estimates made in January 1975, these subsequent actions will reduce
1975 Federal R&D obligations from the $19.6 billion appearing in this
report to approximately $18.5 billion. The largest estimated reductions
were for the Department of Defense ($750 miilion) and the Department
of Health, Education, and Welfare ($140 million}. More detailed and
further revised information on 1975 R&D obligations will be presented
in a Highlights in mid-1975 covering fiscal years 1974-76, as well as in
next year’s report.

notes

In all tables and charts, details may not add exactly to totals because of
rounding. Percentages appearing in the text were calculated on the
basis of thousands of dollars and may differ from percentages in text
tables based on figures rounded to millions of dollars.
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HIGHLIGHTS

* Federal R&D obligations (plant excluded) are estimated to rise from
$16.8 billion in fiscal year 1973 to $17.7 billion in fiscal year 1974 and
$19.6 billion in fiscal year 1975. When constant dollars are used,
however, the 1974 total is 30 percent lower than the total for 1967,
the high point. Ard with the use of any reasonably estimated defla-
tor, the 1975 figure would be considerably reduced.

® The share of the federal budget represented by R&D programs has
continuously declined since the 1965 high. That year the ratio was
12.6 percent, but by 1973 it had dropped to 7.1 percent, and the
estimated figure for 1975 is 6.6 percent.

* When measured as a share of relatively controllable outlays' —those
over whicu the Executive and the Congress have decisionmaking
power —the ratio from 1974 to 1975 shows virtually no change—14.8
percent to 14.7 percent.

* Federal agencios continue to represent the major source of national
R&D funding. In 1974 they provided slightly more than one-half of the
national R&D total, compared with almost two-thirds in 1965.
Industry sources have made up most of the difference in the inter-
vening years.

* The national R&D total was $20.4 billion in 1965, and by 1974 was an
estimated $32.1 billion. As a share of the gross national product
(GNP), funding for research and development declined from 2.9
percent in 1965 to an estimated 2.3 percent in 1974. Federal R&D
funding as a share of GNP declined more steeply: from 1.9 percent to
an estimated 1.2 percent.

* In 1975 DOD is expected to account for 49 percent of all Federal R&D
obligations, about the level of the previous 10 years, and NASA for 16
percent, down from a 34-percent high point in 1965.

ISee Office of Management and Budget. The Budget of the United States Government. Fiscal
Year 1975 (Washington. D C 20402. Supt of Ducuments. U.S. Government Printing Office). pp.
39. 318-319: and technical notes of this report (sppendix A).
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The HEW share has grown from 6 percent in 1965 to an estimated 11
percent in 1975 and the AEC share from 8 percent to 9 percent in the
same timespan. AEC is one of four major agencies chosen to imple-
ment the Federal role in the national energy program; the others are
Interior, NSF, and EPA. The increases for these four agencies

account for approximately one-half of the overall 1975 Federal R&D
increase.

Basic research is expected to amount to $2.6 billion in 1975, the
highest level on record. However, in constant dollars the highest
point was in 1967 when the level was 9 percent above that of 1974. As
a share of the Federal R&D total, basic research is an estimated 13
percent in 1975; the highest share was 15 percent in 1972 and 1974.

Applied research is also scheduled to reach the highest funding level
in 1975, at $5.1 billion. Even in constant dollars a reasonable esti-
mate would place this level at almost the highest ever. The applied
research portion of the Federal R&D total is expected to be 26 percent
in 1975, as high a share as has been recorded.

Development funding, at $11.9 billion in 1975, is the highest on
record, but in constant dollars the 1967 effort was by far the
greatest, 49 percernt higher than 1974. The 1975 development share of
the Federal R&D total is an estimated 61 percent, compared with
ratios between 70 percent and 80 percent in the late fifties.

In 1975 an estimated 73 percent of all Federal R&D obligations, or
$14.3 billion, will be placed with extramural performers. The
remaining $5.3 billion, or 27 percent, will be obligated intramurally.
The share performed intramurally in the current (1973-75) period is
larger than at any time since the middle-to-late fifties when the share
ranged between 30 percent and 36 percent.

In 1973 both California and Maryland reflected substantial increases
in Federal R&D support over 1972 and remained in the “more than $1
billion" category, the only States to do so. The California share of the
Federal total was 23.3 percent, compared with 35.1 percent in 1963,
and the Maryland share was 8.7 percent, compared with 5.5 percent
in 1963 The next three States in urder of Federal R&D funding in 1973
were Messachusetts, Florida, and New York.
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INTRODUCTION

The National Science Foundation is the primary producer of data
on the science resources of the United States, a function that the
agency has fulfilled since its inception in 1950. Since 1952 NSF has
published reports on Federal funding of research and development,
thus providing a continuing measure of a major science input area.

The source of data for the Federal Funds for Research,
Development, and Other Scientific Activities series is the Federal
agency establishment. For the current volume, covering fiscal years
1973-75, a detailed questionnaire was distributed early in 1974 and
completed by 93 agencies and agency subdivisions in the March-May
period. Data were edited and processed by NSF and complete appendix
tables prepared. These tables were made separately available in
advance of this report.’

The historical record developed by the Federal Funds time series
shows changes in the deployment of Federal funds for various kinds of
R&D activities. The present report covers R&D funding by agency,
performing sector, character of work (basic research, applied
research, and development), and field of science, as well as by State
distribution. R&D plant data are additionally given. A separate part of
the report deals with scientific and tecanical information activities. Not
all of these elements were included when the Federal Funds effort
began so that the timespans of the various series dffer somewhat.

Like other recurrent NSF science resources surveys, Federal
Funds links respondents and data producers and ugers in a continuing
interchange. New measures of R&D activity have been added over the
years 1n response to user needs, and on occasion a measure has been
dropped. Changes have been made in instructions, on ageacy request,
and feasibility tests have been conducted to determine reporting
capability for new data elements. An innovation in the current Federal
Funds publication (Volume XXIII) is a series for fiscal years 1973-75 on
Federal research support to universities and colleges by field of
science, requested by a science policy group.

INational Suence Foundation. Detailed Statistial Tables, Federal Funds for Research,
Development. and Other Scientific Activities. Fiscal Years 1973. 1974, and 1975. Vol, XXHI (NSF

Q 74-320A} (Washington. D. C.}. 1974, These may be obtained gratis or request to NSF.
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The data shown in this edition of Federal Funds are comparable to
those included in ‘‘Special Analysis O (Revised): Federal Research and
Development Programs™ in The Budget of the United States
Government. Fiscal Year 1975, as submitted to Congress in February
1974. The same definitions for research and development and R&D
plant are used in both reports. Some differences exist between the
reperts in dollar amounts reported because of the different times of
agency response, but both reports include the additional amount for
energy R&D programs in the revised 1975 budget. The Federal Funds
report, however, provides detail on research, performers, fields of
science, and geographic distribution not provided in the Special
Analysis.

The Federal Funds survey is based on the budget cycle with all
data reported in comparable categories for a 3-year period. Data for
1973 reflect transactions of a completed fiscal year and, thus, are
“actual.” Data for 1974 are subject to reprogramming and
apportionment actions and for 1975 to reprogramming, appropriation,
and apportionment actions, and hence are estimated.

Most data do not represent accounting precision. Most agency
R&D programs are not identified as budget line items, although a
number of them are so identified. For this reason R&D programs usually
have to be separated from larger appropriation accounts, and
occasionally questions arise as to the exact definition of R&D activities.
Also, the assigninent of dollar amounts to basic research, applied
research, development, and fields of scie.ce is sometimes judgmental.
The years of experience of most agencies in fulfilling the Federal Funds
survey requirements, however, help to make for a reliable
quantification of R&D program features.

Agencies are users of the data as well as partial producers, and
this fact serves to increase the feedback between NSF staff and survey
respondents in developing greater accuracy and detail, clarifying
definitions, and reformulating data. Other users include members of
Congress and congressional committee staffs, and science policy-
makers in the Executive branch, as well as the science and academic
communities, industry, research institutes, and the press. The data,
thus, meet a wide range of uses for varied audiences. The coverage is
broad, and Federal Funds s limited by this very breadth, but in making
visible the magnitude and structure of the whole Federal R&D
engagement, this series provides a perspective that can serve as the
basis for more detailed analyses of trends, outputs, outcomes, and
impects.
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Section 1. FEDERAL R&D PERSPECTIVES

Since 1970 total Federal R&D obligations have traced a rising estimated totals for fiscal year 1974 of $17.7
curve, after having fallen steadily from an earlier 1967 peak. In terms 1975 of $19.6 billion. The last two years sho
of rzal performance, however, recent Federal R&D program levels have and 10.4 percent, respectively. But when {
not been rising. The three years of the current budget period reflect for these increases disappear and the recent hif

fiscal year 1973 an R&D total of $16.8 billion (plant excluded) and well below those of a decade earlier.
Lo L. The estimated 1974 R&D performance iJ
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estimated totals for fiscal year 1474 of $17.7 billion and for fiscal year
1975 of $19.6 billion. The last two years show increases of 5.5 percent
and 10.4 percent, respectively. But when constant dollars are used,
these increases disappear and the recent highs are converted to levels
well below those of a decade earlier.

The estimated 1974 R&D performance is less than that of any year
from 1963 onward. Furthermore, any reasonably estimated deflator
would produce for 1975 a decided reduction in the relative increase
proposed for that year. The 1970-75 period, thus, actually reflects
performance levels lower than those prevailing from 1963 through 1969.

In the 1970-75 period the totals of the three agencies whose R&D
programs are primarily concerned with developing heavy machinery,
equipment, and instrumentaton, mostly for military or space purposes,
show decreases in constant dollars, whereas the totals of the agencies
whose R&D programs are designed to meet a range of civilian needs
show a decided increase. The Department of Defense (DOD), for
example, is scheduled in the current (1973-75) period for the highest
R&D totals on record, but in real terms these totals reflect no growth
and are in alower range than the agency’s effort for 1961 through 1969.
The National Aeronautics and Space Administration (NASA) has
received decreasing funds almost steadily since 1966. The Atomic
Energy Commission (AEC) received decreased R&D funds from 1970
through 1972, and the increases since then would represent a true rise
only in 1975 and that a very slight one. By contrast, in the period from
1970 to 1975 the R&D programs of the Department of Health, Education,
and Welfare (HEW), the National Science Foundation (NSF), the
Departments of the Interior and Agriculture (USDA), and the
Environmental Protection Agency (EPA) have represented notable
increases in real support. :

One effect of these changes in Federal priorities has been to raise
the share of research versus development in overall Federal R&D
obligational levels. In 1965 the basic research component made up 11
percent of the R&D total, the applied 1esearch component, 22 percent,
and the development share, 67 percent. In 1975 the estimated shares
are basic research, 13 percent; applied research, 26 percent; and
development, 61 percent. Both the basic and the applied research
efforts have held their own in real terms in the 1965-75 decade whereas
the development effort has decreased considerably.
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Trends in R&D obligations of Fedaral agencies
teacing in R&D programs

(Bilons of dollsrs}

.......

0
1965 67 69 n 73

SOURCE: National Scienco Foundation

1975 Budget Emphases

The budget for 1975 confirmed that re-
search and development continue to be a
necessary adjunct of Federal operating
policy. Most established R&D programs we e
maintained at levels close to those of 1974,
although some were decreased in line with
changing priorities. The overall rise for 1975
was derived from increases on the military
side for DOD and on the civilian side for
certain agencies that were chosen to carry
forward the development of a stronger
national energy base. These agencies were
Interior, AEC, NSF, and EPA. Their
energy-related programs are discussed in the

Even with the upward direction in 1975
funding, the DOD portion of the Federal R&D
total is still about one-half (an estimated 49
percent). The NASA share is expected to fall
to 16 percent, compared with a high of 34
percent in 1965. The HEW share has grown
from 6 percent in 1965 to an estimated 11
percent in 1975, while the AEC share has
scarcely changed. In 1965 it was 8 percent
and in 1975 will be an anticipated 9 percent.

These four agencies are distinguished by
the fact that each one makes up an imposing
share of the Federal R&D total and that
together they dominate the funding picture.
Yet the combined share of the other 30
agencies reporting R&D programs in the
1973-75 period has reached a significant size.
From the 5 percent that the “‘other” agencies
supported in 1965, they have risen to an
estimated 14 ercent of the support total in
1975, reflecting the growing public aware-
ness that scientific resources must be
brought to bear on the solution of a variety of
national problems.

R&D Plant

Federal obligations for R&D plant were
expected to rise from $774 million in 1973 to
$972 million in 1974 and to $1,113 million in
1975. The levels for 1974 and 1975 are higher
than for any year since 1965. AEC continues
to provide the major support for R&D plant,
making up 40 percent of the Federal total in
1975. Next in size of support is DOD,
accounting for 17 percent of the total. The
largest relative gain is shown by Interior,
whose share of 15 percent in 1975 almost
entirely represents an increase in funding for
the energy-oriented R&D facilities of the
Office of Coal Research.
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Even with the upward direction in 1975
funding, the DOD portion of the Federal R&D
total is still about one-half {an estimated 49
percent). The NASA share is expected to fall
to 16 percent, compared with a high of 34
percent in 1965. The HEW share has grown
from 6 percent in 1965 to an estimated 11
percent in 1975, while the AEC share has
scarcely changed. In 1965 it was 8 percent
and in 1975 will be an anticipated 9 percent.

These four agencies are distinguished by
the fact that each one makes up an imposing
share of the Federal R&D total and that
together they dominate the funding picture.
Yet the combined share of the other 30
agencies reporting R&D programs in the
1973-75 period has reached a significant size.
From the 5 percent that the “‘other’’ agencies
supported in 1965, they have risen to an
estimated 14 percent of the support total in
1975, reflecting the growing public aware-
ness that scientific resources must be
brought to bear on the solution of a variety of
national problems.

R&D Plant

Federal obligations for R&D plant were
expected to rise from $774 million in 1973 to
$972 million in 1974 and to $1,113 million in
1975. The levels for 1974 and 1975 are higher
than for any year since 1965. AEC continues
to provide the major support for R&D plant,
making up 40 percent of the Federal total in
1975. Next in size of support is DOD,
accounting for 17 percent of the total. The
largest relative gain is shown by Interior,
whose share of 15 percent in 1975 almost
entirely represents an increase in funding for
the energy-oriented R&D facilities of the
Office of Coal Research.

4

Federal obligations and expenditures,
fiscal years 1940-75

[Dollars in millions]

Research,development,
and R&D plant1 Expendi-

1974 {est)4 274,660 18,715 18,552
1975 lest}? 304,445 20,710 20,154

tures as

percent

Total . i of total

budget Obliga- Expendi- budget

Fiscalyear | outlays2 tions tures outlays
1940 . $ 9,589 3 ] ¢ 74 0.8
1941 . 13,980 (3) 198 1.4
1942 . 34,500 (3) 280 .8
1943 . 78,909 (3) 602 8
1944 . 93,956 (3) 1,377 1.5
1945, .. . 95,184 (3) 1,591 1.7
1946 . 61,738 (3) 918 1.5
1947 . .. 36,931 | $§ 691 900 2.4
1948 .. 36,493 868 855 2.3
1949 .. 40,570 1,105 1,082 2.7
1950 ... 43,147 1,175 1, 25
1951 45,797 1,812 1,301 2.8
1952 67,962 2,195 1,816 2.7
1953 76,769 3,361 3,101 4.0
1954 70,890 3,039 3,148 4.4
1955 68,509 2,745 3,308 4.8
1956 70,460 3,267 3,446 4.9
1957 76,741 4,389 4,462 5.8
1958 82,575 4,906 4,991 6.0
1959 92,104 7,123 5,806 6.3
1960 92,223 8,080 7,744 8.4
1961 97,785 9,607 9,287 9.5
1962 106,813 11,068 10,387 9.7
1963 . 111,311 13,663 12,012 10.8
1964 118,584 15,324 14,707 12.4
1965 118,430 15,746 14,883 12.6
1966 134,652 16,179 16,018 1.9
1967 168,254 17,149 16,859 10.7
1968 178,833 16,525 17,049 9.5
1969 .. 184,548 16,310 16,348 89
1970 196,588 15,865 15,736 8.0
1971 211,425 16,175 15,992 7.6
1972 231,876 17,014 16,743 7.2
1973 246,526 17,596 17 510 é;
66

1Beginning in fiscal year 1953 amounts for both obhigations and
expenditures include pay and allowance of mulitary personnel in
research and development

24Qutlays” include expenditures plus net lending Data through fiscal
yedr 1953 are in terms of the  Consohdated Cash Statement and data
beginning with fiscal year 1954 are in terms of the “"Unified Budget
For purposes of providing trend information the data are considered to
be reported on a generally comparable basis

3Not avallable

4These esumates are based on amounts srown In The Budger, 1975
and do not retlect congressional appropnations or changes made by
Executive action subseguent to budget submission at the mudpoint of
fiscal 1974

SOURCES Oftice of Management and Budget and Bureau of the
Budget The Budget of the United States Government, fiscal years
1940 through 1975, National Science Foundation, annual surveys of
R& D programs of Federal agencies




Relationship to Total Budget

Federal R&D funding has moved in cycles.
As a share of the Federal budget, R&D
support was small in the early forties and
fluctuated from year to year. In the
post-World War II era the R&D and R&D
plant ratio, though slightly larger, stayed in a
narrow range between 2 percent and 3
percent for a protracted period.! Then, in
1653 the funding began an uninterrupted
13-year climb that culminated in the high of
12.6 percent reached in 1965. This period
included military and atomic development
programs and the space buildup preparatory
to placing a man on the moon.

At that point new and heavy demands
began to be placed on Federal funding in the
form of social insurance costs and added
Jefense outlays. Overall R&D totals rose in
the 1966-68 period to the hishest points on
record but thereafter ceased to grow.
Meanwhile, the share of R&D and R&D plant
programs in the total budget had started to
fall. Only in the current (1973-75) period are
the earlier R&D dollar highs surpassed,
although at the same time the rapid growth of
the total Federal budget is causing the R&D
ratio to decline still further. Thus, in 1973 the
R&D and R&D plant share was 7.1 percent,
and by 1975 it is expected to be just 6.6
percent.

Despite this trend for the overall budget,
R&D funding has not been given lower
priority in recent years in Federal plans and
appropriations. Within the portion of the
budget over which thie Executive and the
Congress have annual decisionmaking
power, R&D program levels are at present

IFor comparisons with budget outlays R&D and R&D plant
expenditures dre used rather than ubhigations. See text table
on Federal obhgations ard expenditures
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showing no real tendency to decline as a
share of the total.

Between 1967 and 1975 total Federal
budget outlays rose from $158.3 billion to an
estimated $304.4 billion. Most of this
expansion was caused by fixed cost and
open-ended programs that increase by law
rather than annual appropriations; e.g.,
social and medical insurance, veterans
payments, and interest on the public debt.
When such programs are eliminated, the
relatively controllable portion of the budget,
which includes R&D and R&D plant expendi-
tures, is seen to have risen from $103.1
billion in 1967 (earliest calculable year) to an
estimated $136.7 billion in 1975. As a share of

Federal budget outlays by relatively uncontroliable
and controllable components

(Biflions of dollars)
350

Other open-ended and
fixed-cost programs

150
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showing no real tendency to decline as a
share of the total.

Between 1967 and 1975 total Federal
budget outlays rose from $158.3 billion to an
estimated $304.4 billion. Most of this
expansion wa:c caused by fixed cost and
open-ended programs that increase by law
rather than annuali’ appropriations; e.g.,
social and medical insurance, veterans
payments, and interest on the public debt.
When such programs are eliminated, the
relatively controllable portion of the budget,
which includes R&D and R&D plant expendi-
tures, is seen to have risen from $103.1
billion in 1967 (earliest calculable year) to an
estimated $136.7 billion in 1975. As a share of

Federal budget outlays by relatively uncontrollable
and controllable components

(8Billions of dollars)
350

Other Open-ended and
fixed-cost programs

180

100 IR

1967 69 noo. 7 75
Fiscal Year (est.)

2Sociat nsursnce, houting payments, 8nd pubkc assistance minus undistributed

enployer shace and employee retiremsint,

SOURCES Offica of Mansgement and Budget, National Science Foundstion

these relatively controllable outlays, R&D-
related expenditures fell from 16.4 percent in
1967 to 14.7 percent in 1968 and thereafter
fell no lower than the 13.7 percent they
reached in 1970. For 1974 the ratio was
expected to be 14.8 percent, and for 1975
almost the same—14.7 percent.

Relationship to National R&D Total

Federal support to research and develop-
ment has a strong effect on national R&D
activity as a whole. This is because the
Federal Government has for many years
supplied between one-half and * . .-thirds of
the funding for all the R&D work carried out
in the economy. In 1965 the share supported
by Federal agencies was 64 percent, and in
1974 the anticipated share is 53 percent.
Industry has supplied most of the difference
over the intervening years as its own R&D
investment has grown. Thus, in 1965 industry
provided 32 percent of the funds, whereas by
1974 it was expected to provide 41 percent.
In this time period, R&D funding from all
non-Federal sources, mostly industry, not
only increased in current dollars as a share
of the national total but also increased on a
constant dollar basis.

National R&D totals have risen steadily be-
tween 1965 and 1974, although at an uneven
pace. The total in 1965 was $20.4 billion and
by 1974 it had become an estimated $32.1
billion. By 1969, 1970, and 1971 the yearly
rate of growth was decidedly diminisheq, but
for 1973 and 1974 the growth rate had again
increased, to an estimated 5 percent in each
year.

Performance must be distinguished from
support. In all years industry has been the
major R&D performer nationally, accounting
for 67 percent of the workload in 1974. This
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share compares with a 69-percent share in
1965. At that time universities and colleges
accomplished 12 percent of the national R&D
effort, although for 1974 their estimated
share is 15 percent. Thus, the university
sector has undertaken in this period a
measurably larger portion of national R&D
performance. Federal intramural perfor-
mance has accounted for 15 percent of the
national R&D total in most years in the past
decade and in some years somewhat less.

Relationship to GNP

The relationship of R&D efforts to econo-
mic growth and productivity is a subject of
considerable study and interest at the
present time. Therefore, brief dcta are
included here on R&D/GNP ratios.

In 1965 the share of national R&D uctivities
in the gross national product (GNP) was 2.9
percent and was virtually the same in 1966
and 1967, but each year thereafter the ratio
has declined somewhat and is an estimated
2.3 percent in 1974.

During the same period the share of the
Federal R&D effort in the GNP total has also
declined, although more steeply. In 1965 the
Federal R&D/GNP ratio was 1.9, but by 1974
it was an estimated 1.2.2 In these years
Federal dollar support within the national
R&D effort declined relatively and, when
adjusted for inflation, declined absolutely as
well.

Zrhe R&D. GNP ratios are close approximations because of
the fact that R&D data for performing sectors vary shghtly
from one report to another. See National Science Foundation,
Natwnal Patterns of R&ED RBesources., 1953-1974  Funds &
Manpower in the United States (NSF 74-304) (\Vashington,
DG 20402 Supt of Documents. US Government Printing
Office). 1974. The Federal R&D funding totais 1n that report
differ shghtlv from those shown m this report because they
are denved from performer sources.
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share compares with a 69-percent share in
1965. At that time universities and colleges
accomplished 12 percent of the national R&D
effort, although for 1974 their estimated
share is 15 percent. Thus, the university
sector has undertaken in this period a
measurably larger portion of national R&D
performance. Federal intramural perfor-
mance has accounted for 15 , ~rcent of the
national R&D total in most years in the past
decade and in some years somewhat 1css.

Relationship to GNP

The relationship of R&D efforts to econu-
mic growth and psoductivity is a subject of
considerable study and interest at the
present time. Therefore, brief data are
included here on R&D/GNP ratios.

In 1965 the share of national R&D activities
in the gross national product (GNP) was 2.9
percent and was virtually the same in 1966
and 1967, but each year thereafter the ratio
has declined somewhat and is an estimated
2.3 percent in 1974.

During the same period the share of the
Federal R&D effort in the GNP total has also
declined. although more steeply. In 1965 the
Federal R&D/GNP ratio was 1.9, but by 1974
it was an estimated 1.2.2 In these years
Federal dollar support within the national
R&D effort declined relatively and, when
adjusted for inflation, declined absolutely as
well.

21he R&D GNP ratios are «Lise approumatons because of
e fact that R&D data fur performmg se- tors vary shghtly
frum une repurt to another See National Saence Foundation,
Natwnal Patterns of BED Resources, 1953-1974 Funds &
Afanpower ta the Umited States (NSF 74-304) (W ashington,
DU 20402 Supt of Documents US Gusernment Priuting
Othicel, 1,4 dhe Federal RaD tunding totals i that report
ditter shightiy from those shown i thiy report because they
are dersved from perfurmer sources

6

Comparisons With Other Countries

As already mentioned, the national R&D/
GNP ratio for the United States has shown a
moderate but steady decrease since' 1967.
This trend can be compared with those of
other leading industrial nations. In the late
sixties the United Kingdom and France
reflected only slight change from one year to
the next in their GERD/GNP ratios, but after
1969 their ratios also declined. (See chart.)
For Canada the change throughout the
1965-73 period was insignificant. By con-
trast, West Germany reflected a steady rise
in its ratio after 1968, and the best estimates
available indicate an increase for Japan
between 1967 and 1973, despite a drop
between 1971 and 1973.3

For all the countries except the United
States the 1973 ratios are derived from
estimates based on data from a number of
sources and are, therefore, subject to
revision. Nonetheless, these data indicate
that the United States no longer appears to
sustain the highest ratio; West Cermany and
the United Kingdom are at approximately the
same level.

Since R&D efforis bear a relationship to
the output of technology intensive products,
the United States’ changing irade position in
such products vis-a-vis Japan, West Ger-
many, and other Western countries has been
studied with R&D/GNP ratios as part of the
background.® These ratios can also be used

3For all these countries gross expenditures for research and
development (GERD) was used i computing the ratios GERD
18 distingmished from R&D proper in that it r1ocludes R&D
plant For the United States notional data on R&D plant
expenditures have not been avalable because of difierent

_ reparting conditions and. thus. only R&D data were used.

causmg U S. ratios to be somewhat understated.

dkor example. see Swience. Technolugy ond the Econumy
Heargs befure the Subcommittee on Suience. Research, end
Development. Cummittee un Scence and Astronautics 92
Cong . 2nd sess (April 11, 12, 13. 18. 20, 1972).
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to provide trend data for individual coun-
tries, which can be related to economic
growth and other variables.

The U.S.S.R. was not included in the chart
because the method of computing the GERD/
GNP ratio for this country is significantly dif-
ferent than that used for the other countries.
Both GERD and GNP data have to be
calculated from fragmented sources to attain
comparapility with series used in non-
Communist countries. Recent analysis indi-
cates a rise in the GERD/GNP ratio for the
U.S.S.R. between 1969 and 1972 and a ratio
of 3.6 in 1972, the latest obtainable year.5

The figures given in this whole discussion
are broadly derived and can be used as
measures of relative magnitude and general
trends only. They may, however, suggest
areas of further investigation.

SEstimates made by Dr Robert W. Campbell. Indiana
Umwversity
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Section 2. PROGRAMS AND PERFORMERS

Current Programs

e In 1975 DOD. as has been the case for many years, accounts for
approximately one-half (49 percent) of all Federal R&D obligations.
The scheduled increase of $1,009 million for this agency outweighs
any other agency increase.®

e The DOD increase was derived from planned expansion for a number
of programs. The greatest rise among the services was shown by the
Navy, where efforts on the Trident submarine ballistic missile
system, the strategic cruise missile system, the CH-53E helicopter,
and the VFX fighter prototype commanded most of the additional
funds. Next in size of increase was the Air Force, and chief programs
contributing to higher funding for this service were the air-launched
cruise missile, Minuteman III, advanced ICBM technology, the
Advanced Warning and Control System (AWACS), the Advanced
Airborne C mmand Post, the B-1 advanced strategic bomber, the
EF-111A electronic warfare support aircraft. and the new air combat
fighter. The net rise for the Army is small, yet such individual pro-
grams as the Site Defense of Minuteman, tactical forward area air
defense systems, and the advanced attack helicopter were expanded
significantly.

e NASA reflects such a slight rise for 1975 that it amounts to a leveling
off. Within the overall R&D total the NASA share is estimated at 16
percent. Despite the fact that in the 1975 budget Skylab is no longer
funded and large declines are planned in lunar and planetary explor-
ation and in the communications satellite program, plans for other
NASA programs produce a net increase. The greatest of these by far
15 for the space shuttle. Another manned space flight program to
receiye higher support is the Apollo-Soyuz Test Project, jointly
conducted between the United States and the U.S.S.R. Under physics
and astronomy major attention is directed to work on three High
Energy Observatories.

60n the basis of congressional appropriation action the DOD icrease was reduced by
ipproximatels $750 mithon

Q
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Department ¢f Defense
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National Science Foundation

Department of the Interior
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Otfice of Economic Opportunity
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® HEW continues to maintain an 11-percent share of the Federal R&D
obligational total in 1975 despite a $115 million reduction in its overall
program. The chief reason is that $162 million in funds for the Nation-
al Institutes of Health (NIH), originally scheduled for obligation in
1973, was not obligated until 1974, causing that year to be un-
expectedly high. Nine out of 10 NIH inst:tutes show decreases in
1975; only the National Cancer Institute is scheduled for increased
support. HEW's Alcohol, Drug Abuse, and Mental Health Adminis-
tration will be cut back. On the education side, the National Institute
of Education was expected to receive a sizable increase in 1975, but
this rise was entirely offset by the decrease in funding reported for
the Office of Education (the latter decline due to the nonreporting of
vocational R&D activities pending passage of proposed consolidated
education grants legislation).

Federal obligations for research and development, by agency

[Dollars i millions]

Actual Estimates
Percent Percent
Agency change change
1973 1974 1973-74 1975 1974-75
Total . $16,821 | $17,743 + 5.5 | $19,597 +10.4
Department of Defense . 8,404 8,599 + 2.3 9,608 +11.7
National Aeronautics and Space
Administration .. 3,061 3,026 - 1.1 3,071 + 15
Department of Health, Education, and
Welfare . RN . 1,838 2,347 +277 2,233 - 4.9
Atomic Energy Commission . . 1,363 1,431 + 5.0 1,704 +19.1
National Science Foundation ... 480 530 +10.4 653 +233
Department of the Interor . 243 286 +17.5 557 +94.8
Department of Agncufture . 367 386 + 5.4 406 + 5.0
Department of Transportation . .. 31 358 +15.3 397 +10.7
Environmental Protection Agency .. . 181 174 - 3.7 343 +96.8
Department of Commerce . .. .. 191 210 +10.2 263 +25.1
Office of Economic Opportunity 109 50 ~54.5 - -
Other agencies . .. . 275 348 +26.2 363 + 48




¢ The AEC $273 million increase for 1975 is second only to that for DO
and will raise the AEC share of the overall R&D obligational total
slightly — to 9 percent. Aside from relatively small increases for
weapons R&D and testing and for naval reactor development, the
bulk of the expansion is directed to energy work. The 1973 fuel crisis
engendered a long-range national energy program in which the R&D
effort of AEC was chosen for a central role. Civilian reactor develop-
ment is the heart of the AEC program with chief activity focused on
the liquid metal fast breeder reactor. Gas cooled and molten salt
breeder reacter programs were also expanded as was general
reactor safety analysis. The highest relative gain for any program in
1975 was scheduled for controlled thermonuclear fusion research.

The gain of $124 million for NSF was brought about by the same
forces that raised the AEC level. In 1975 the share of NSF in the
Federal R&D total is an estimated 3 percent. The growth for NSF is
primarily derived from increases for basic research project support
and for the RANN (Research Applied to National Needs) program.
Most of the increases for support of basic research are to encourage
work that could eventually contribute to energy self-sufficiency, and
within RANN the increases are directed to research on solar and
geothermal energy and to the energy research and technology effort
(energy conversion and storage, systems, and resources, advanced
automotive propulsion, and energy and fuel transportation projects).

The increase for Interior of $271 million for 1975 is the third highest
in dollars and almost the highest relatively of any agency, at 95 per-
cent. Again, almost all of this growth can be attributed to energy-
related R&D programs. Work in fossil fuels is primarily an Interior
responsibility, and more than one-half of the Interior increase for
1973 is found in this area: for the Office of Coal Research on coal
liquefaction, gasification, direct combustion, and advanced power
systems, and for the Bureau of Mines on coal, petroleum, and oil
shale R&D programs. In addition, the Office of the Secretary has ex-
panded research programs in 1975 on underground electric trans-
mission, energy conservation, and mined area protection, and the
Bureau of Land Management has a new research program on the
marine environment. Partly in response to energy needs, the mining
technology program of the Bureau of Mines has a large planned
increase, as does the Geological Survey for mineral resources sur-
Ypvs and special environmental projects.

EKC

wll Toxt Provided by ERIC
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* The Department of Agriculture (USDA) was expected to receive a
small increase in funding in 1975. This will reflect the continuing
research programs of the Agricultural Research Service and the Co-

operative State Research Service.

These cover

production,

marketing, and use of agricultural products and research at

agricultural experiment stations.
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e The Department of Transportation (DOT) reported a planned

increase of 11 percent in 1975. The largest program increase was for
railroad research. Two programs where expansion was directly
related to the energy program were the energy conservation program
of the Office of the Secretary and the pollution control program of the
Coast Guard concerned with spillage and waste. Other increased
R&D programs were for urban mass transportation, highway safety,
and multimodal studies.

* The $169 million increase for EPA in 1975 is totally related to the

energy program. This 97-percent rise in environmental R&D efforts is
the greatest relative rise for any agency. Almost all of the added
funding was placed under the broad heading of energy-related
environmental R&D programs. Thest. were to be carried out by EPA
in both a coordinating and vperating capacity. EPA planned to trans-
fer much of these funds to vther agencies for energy-related envi-
ronmental work with the rest being used by EPA for specific R&D
projects under its own direction.

A 25-percent increase for the Department of Commerce is primarily
the result of the addition of two new programs in 1975: the National
Bureau of Fire Prevention and the former community development
program of the Office of Economic Opportunity (OEO), which was
transferred to the Commerce Office of Mirority Business Enterprise.
Other Commerce programs were maintained on about the same level
or increased slightly, for example, those of the National Oceanic and
Atmospheric Administration (NOAA) and the National Bureau of
Standards (NBS).

The 24 other Federal agencies reporting R&D activities in the current
(1973-75) period included OEO until 1974, after which time that
agency was terminated. Its remaining R&D programs were trans-
ferred to other agencies. Aside from the absence of any funding for
OEO in 1975. R&D activities of the Special Action Office for Drug
Abuse Prevention were steeply reduced. On the other hand. the R&D
programs of the Veterans Administration (VA) and the Department of
Housing and Urban Development (HUD) were raised significantly: VA
for further work on veterans health problems and HUD for activities
related to energy systems and community development. cash assis-
tance. and other programs. The Department of Justice reported a
slight increase to cover crime prevention and control R&D programs
and the Department of State planned an increase in Agency for Inter-
national Development programs.

10
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® The 1975 increase in planned use of industrial capability was
brought about largely by expected expansion of a number of DOD
programs on the part of all three services and by plans for sharply
stepped up energy R&D programs under the management of AEC, EPA,
and Interior (notably the Bureau of Mines, the Office of Coal Research,
and the Office of the Secretary.)8

® Aside from the effect of energy programs, three agencies have
continued to account for more than nine out of 10 dollars of Federal
support to industrial firms for the entire 1965-75 decade. These are
DOD, NASA, and AEC, in that order. Although NASA support to
industry has been declining in recent years, little change is expected to
occur between 1974 and 1975; in fact, a very slight increase is
indicated.

INTRAMURAL

® Between 1965 and 1975 the Federal intramural sector reflects a
steady rise in funding and is the only performing sector with no decline
in support in any year. Federal intramural activities cover costs
associated with the administration of extramural programs by Federal
personnel as well as all other costs connected with intramural R&D
performance. Intramural performance has been fairly evenly divided
between research and development, although in 1975 greater weight is
expected to be placed on the research end of the spectrum.

¢ The share of intramural work in total Federal R&D activities has
been growing. Between 1965 and 1969 it ranged between 21 percent
and 22 percent. Between 1970 and 1975 the range is 25 percent to 28
percent.

e Since 1969 DOD and NASA have provided approximately three-
fourths of the support to Federal intramural performance, and in
earlier years the share was even larger. Thus, the funding of these
agencies has the most effect on the overall intramural support trend.
The agencies that make up most of the rest of the intramural total are
HEW, USDA. Interior, and Commerce, and this pattern has prevailed
for many vyears. A gradual tendency is discernible for the
non-DOD/NASA grc up to assume an increasing share of the intramural
total.

8In October 1974 the President signed P.1,. 93-438. transferring the AEC and Interior programs to
Q ly established Energy Research and Development Adminmistration.
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UNIVERSITIES AND COLLEGES

® Agency use of universities and colleges for R&D performance has
grown almost continuously in the 1965-75 period with a drop only in
1970. However, growth has been uneven from year to year.
Approximately one-half of the effort of this sector is devoted to basic
research and most of the rest to applied research.

¢ The share of the university-and-college sector in the Federal R&D
total has risen more steeply than the intramural share. In 1965
universities and colleges accounted for 8 percent of the entire Federal
R&D program effort, and by 1975 they were expected to account for 12

percent.
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e The agencies that have primarily contributed to the increase in
university-and-college support are HEW and NSF. They have made up

for decreased support on the part of DOD and NASA, the other chief
support agencies until 1975. For 1975 DOD is still the "hird agency in
size of funds to the university-and-college sector, but AEC and USDA
have moved up into fourth and fifth places, as NASA has declined.
Federal obhgatlons for research N, deve!opm
)2 performer and character of
(Billions of dollars) * ,
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Research by Fields of Science

® An addition to the survey for this report was the collection of data
on research performed at universities and colleges by fields of
science.® The survey covered the six research support agencies that
accounted for more than 90 percent of the Federal funding for this
sector: HEW, NSF, DOD, AEC, USDA, and NASA. The totals reported
were $1.6 billion for 1973, almost $1.9 billion for 1974, and just over
$1.9 billion for 1975.

® In each year the life sciences made up more than one-half of the
total — 55 percent in 1975. Next in order was support to the physical
sciences — astronomy, chemistry, physics — 15 percent. Engineering
was expected to account for 8 percent in 1975. The environmental
sciences — atmospheric, geological, and oceanography (excluding
biological sciences) — were expected to account for 7 percent. The
social sciences were to receive an estimated 6 percent of the total;
mathematics, an estimated 3 percent; and psychology, an estimated 3
percent,

e Some agencies are closely connected with support of certain fields;
e.g.. HEW with support of the life sciences {four out of five dollars in
1975) and psychology (three out of five dollars), and NSF with support
of the environmental sciences (three out of five dollars). In the physical
sciences NSF is expected to provide one-half the support in 1975 and
AEC, one-fifth. In the case of both mathematics and engineering NSF
and DOD will each provide two out of five dollars. In the social sciences
HEW will provide almost one-half the support, and NSF will provide
one-third.

9For a further analysis of basic research and applied research performance. sach treated
separately. see sections 3 and 4.



FFRDC's \

® Federally Funded Research and Development Centers (FFRDC's)
are R&D-performing or-managing organizations exclusively or sub-
stantially financed by one or more Federal agencies and administered
for them by industry, universities, or other nonprofit institutions. AEC
is the principal support agency. Since it operates almost no labora-
tories of its own, AEC places most of its R&D funds in FFRDC's—an
estimated 72 percent in 1975.

¢ As a share of all Federal work carried out by FFRDC's, that done
for AEC is expected to amount to 71 percent of the 1975 total and that
done for DOD to amount to 19 percent. Next in order is the work
performed for NASA, an estimated 5 percent in 1975.

e Over the 1965-75 decade Federal R&D performance by FFRDC's
has continued to rise. The increase was greatest for those administered
by industrial firms even though work by university-administered
FFRDC's has remained the most extensive.

Trends in Federal R&D support to FFRDC's
: by administering sector ‘
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¢ Federal obligations for basic research were $2,420 million in 1973.
A rise to $2,569 million was anticipated in 1974 and a further rise to
$2,599 million in 1975, a record high. In constant dollars, however,
the highest point was reached in 1967.

* As z share of the Federal R&D total, basic research obligations
reached a peak of 15 percent in 1972. This level compares with 12
perceni in 1965. The share was expected to amount to 13 percent in

{ Section 3. BASIC RESEARCH
E
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}
|
|

1975.
Trends in Federal basic research obhgations ‘
(Billions of dollars) L e (Percent of R&D total)
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Agencies

Five agencies—NASA, HEW, NSF, AEC, and DuD—accounted for 89
percent of Federal support for basic research in 1973 and 1974, and
an estimated 87 percent in 1975.

NASA remains the largest support agency for basic research despite
significant decreases in the 1973-75 period. The 1975 decrease of
$102 million primarily reflects the near completion of two Viking
spacecraft, which are to be launched toward Mars in the summer of
1975. Work on the Mariner 10 program is also scheduled to decline
in funding in 1975. Mariner 10 spacecraft encountered Venus and
Mercury in 1974.

The NASA share of the Federal basic research total has decreased
from a high of 33 percent in 1969 to an estimated 24 percent in 1975.

o

The chief reason for NASA’s high level of basic research funding lies
in the nature of its experiments, which call for large outlays for
expendable equipment. such as launch vehicles and spacecraft.

HEW, the second largest support agency for basic research,
increased its share of the Federal basic research total from 18
percent in 1965 to 23 percent in 1974. A decline to 21 percent is
estimated for 1975. The 1975 funding decrease of $44 million in part
reflects the fact that some of the National Institutes of Health funds,
originally scheduled for obligations in 1973, were not obligated until
1974. causing that year to be unexpectedly high. Also reflected is a
scheduled decrease for the Alcohol. Drug Abuse, and Mental Health
Administration.




Federal obligations for basic research, by agency

{Dollars in miltions])

Actual Estimates
Agency Percent Percent
change change
1973 1974 1973-74 1975 1974-75
Total $2,420 $2,569 + 62 $2,599 + 1.2
National Aeronautics and Space
Administration 769 734 — 45 632 —-139
Department of Health, Education and
Welfare . 458 588 +28.4 544 - 75
National Science Foundaticn 392 421 + 7.2 509 +21.1
Atomc Energy Commussion .. 275 286 + 3.8 32 $1138
Department of Defense 258 253 - 19 257 + 1.6
Other agencies 268 288 + 75 332 +15.5

o NSF shows the largest absolute and the largest relative increase for

basic research among the major agencies in the 1973-75 period. The
1975 rise of $89 million is primarily for Scientific Research Project
Support for all the science disciplines. Particular emphasis is placed
on energy research and on catalysis, biological pest control, plate
tectonics, and effects of wind on the design and construction of tall
buildings.

NSF also reflects the highest rate of growth among all the agencies in
the entire 1965-75 period with the result that its share of the Federal
basic research total increased from 10 percent in 1665 to 20 percent
in 1975.

The scheduled AEC increase for 1975, second only to that of NSF,
represents the first significant growth in basic research support for
this agency since 1967. This $39 million increase provides for
important growth in the controlled thermonzuclear research program,
which seeks to develop a new energy source from a nuclear fusion
process. An increase in the physical sciences also provides for devel-
opment of fundamental understanding of the properties and behavior
of both matter and energy. The AEC share of the Federal basic
research effort fell from 15 percent in 1965 to 11 percent in 1974 but
&~s expected to increase to 13 percent in 1975.

21
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for basic research, by agency * The DOD level of basic research shows little change in the current
Bars in millions) (1973-75) period even though large increases were proposed for
DOD’s total R&D program in 1975. The share of this agency in the
Federal basic research total has dropped from 16 percent in 1965 to

Percent Percent an estimated 10 percent in 1975.
change change
1973.74 1974.75

Actual Estimates

The cther agencies have doubled their dollar support for basic
+ 62 ) + 12 research in the 1965-75 period, while increasing their share of the
Federal total from 10 percent to 13 percent. USDA, Interior, and the
Smithsonian are primarily responsible for this growth. The
Geological Survey is the chief source of the scheduled increase for
Interior in 1975.

- 4.5

+ 72
+ 3.8
- 19
+ 75
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Performers

e The share of the Federal basic research total performed by
universities and colleges has risen from 38 percent in 1965 to an
estimated 43 percent in 1975. A low of 35 percent was reflected in 1970.

e The planned NSF increase of $82 million for basic research support
at universities and colleges in 1975 more than offsets the anticipated
declines in HEW and DOD support. As a result, NSF will replace HEW
as the largest supporter of research to this secior in 1975. The
estimated 1975 basic research support of HEW, although lower than
1974, is 12 percent higher than the 1973 level.

e During the 1965-75 period Federal support of basic research at
universities and colleges is characterized by a decline in DOD and
NASA support and a growth in HEW and NSF support. The combined
DOD/NASA share has fallen from 36 percent of the Federal total in
1965 to an estimated 20 percent in 1975. During the same period the
HEW share increased from 22 percent to 28 percent, and the NSF share
increased from 17 percent to 33 percent.

e Over the 1965-75 period Federal intramural performers have
accounted for approximately one-fourth of federally supported basic
research in almost every year—an estimated 25 percent in 1975.

Federal obligations for basic research, by performer

{Dollars in millions]

Actual Estimates
Percent Percent
Performer change change
1973 1974 1973-74 1975 1974-75
Total $2,420 $2,569 + 6.2 $2,599 + 1.2
Federai intramurat 585 635 + 86 655 + 3.1
Industnal firms ' 545 495 - 9.2 406 -1789
Universities and colleges 924 1,036 +12.2 1,124 + 85
FFRDC's admirustered by universities 252 264 + 4.8 288 + 9.3
Other nonprofit institutions 88 106 +19 8 94 -107
Other performers 26 34 +27.1 32 - 563

Yincludes Federally Funded Research and Development Centers (FFRDC's) adnunistered by this sector

® NASA and Interior are primarily n
increase in Federal obligations to intramy
and 1975. Other key agencies in intram
DOD, and HEW —show little support chg

e Between 1973 and 1975 the sharp deg
to industrial firms was caused by NASA
industrially performed basic research }
NASA programs. This agency has
three-fourths of the Federal total for this

e As a share of the total Federal ba
performance was expected tu decrease
1973 to 16 percent in 1975—the lowest s
period.
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lars in milhons]

Actual Estimates

Percent Percent
change change
1974 1973-74 1975 1974-75

$2,569 + 6.2 $2,599 + 12

635 + 86 655 + 31
495 - 92 406 -179
1,036 +12.2 1,124 + 85
264 + 4.8 288 + 93
106 +198 94 -10.7

34 | +271 32 - 563

st Centers (FFRDC s) admunistered by this sector

e NASA and Interior are primarily responsible for the estimated
increase in Federal obligations to intramural performers between 1973
and 1975. Other key agencies in intramural basic research—USDA,
DOD. and HEW —show little support change in the current period.

e Between 1973 and 1975 the sharp decline in basic research support
to industrial firms was caused by NASA cutbacks. The whole trend of
industrially performed basic research has been directly related to
NASA programs. This agency has accounted for more than
three-fourths of the Federal total for this sector in the 1965-75 decade.

e As a share of the total Federal basic research effort, industrial
performance was expected to decrease from a high of 23 percent in
1973 to 16 percent in 1975—the lowest share registered in the 1965-75

period.

Trends in Federal basic research-obligations

by major performer.
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Fields

¢ The physical sciences share of the basic research total declined
from 38 percent in 1965 to an estimated 33 percent in 1974 and 34
percent in 1975. AEC, NASA, and NSF provide the chief support to the
physical sciences and account for most of the 1975 increase.

* Thelife sciences were expected to decrease from 34 percent of the
Federal total in 1974 to 31 percent in 1975. They represented 29 percent
in 1965. Approximately one-half of the obligations to this field are
provided by HEW.

¢ Support to the environmental sciences amounted to 16 percent of
the basic research total in 1965, increased to a high of 17 percent in
1970, and declined to the 16-percent level again in 1975. A sharp drop
in NASA support of the environmental sciences in 1975 more than
offsets a significant increase planned by the Geological Survey
(Interior). NASA, NSF, Interior, and DOD provide the major support to
this field.

® NSF is primarily responsible for the large 1975 increase
anticipated for basic research in engineering. NSF was expected to
move from third place to first place in terms of engineering support,
ahead of DOD and NASA. The engineering sciences will constitute 10
percent of the basic research total in 1975, compared to 9 percent in
1965.

e Mathematics shows a slight tendency to decline as a share of
Federal basic research in the past 10 years with an estimated 2 percent
of the total in 1975. Meanwhile, the share of the social sciences has
increased from 2 percent to 4 percent.

Q
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Federal obligations for basic research

{Dollars in miltions]

Field of science

Total

Life sciences
Psychology
Physical sciences

Astronomy
Chemistry . .
Physics
Other

Environmentai sciences

Atmosphernc

Geological

Oceanography R
Other . S

Mathematics
Engineering
Social sciences
Other sciences
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Federal obligations for basic research by field of science

[Dollars in miltions)

. Actual Estimates
Field of science

1965 1973 1974 1975

Total $1,690 | 2,420 | $2,569 | $2,599
Life sciences 487 758 869 800
Psychology 58 51 62 55
Physicat sciences 639 796 830 880
Astronomy . 177 202 202 242
Chemistry 109 195 203 191
Physics . 327 389 400 431
Other 26 10 25 17
Environmentat sciences 263 445 430 418
Atmospheric . . 133 219 204 186
Geological 96 164 156 154
Oceanography 34 52 60 69
Other - 1 10 10
Mathematics 57 57 56 62
Engineenng . 147 206 209 268
Social sciences 37 78 91 100
Other sciences 2 28 22 15




Section 4. APPLIED RESEARCH

* Federal support of applied research was scheduled to increase from .
$4.1 billion in 1973 to $4.6 billion in 1974, and to increase further to Agencies
$5.1 billion in 1975. In constant dollars, a reasonable estimate for
1975 would place the level for that year at almost the highest ever

attained.

* The applied research total grew at an average annual rate of 11.5 * The three principal agencies in suppg
percent between 1973 and 1975, compared with only 3.2 percent HEW, and NASA —continue to contrj
between 1965 and 1973. (1973-75) period. The combined effa

decreased from 89 percent of the

* The applied research portion of the Federal R&D total was expected estimated 72 percent in 1975. Only
to be 26 percent in 1975 against 22 percent in 1965. growth.

* DOD reflects the fourth largest increag
Most of the rise is attributable to the A
engineering and physical sciences.

(Billions of dollars) (Percent of R&D total) applied research effort was almost

6 30 approximately one-third in 1975.

Trends in Federal applied research obligations

¢ HEW is the only major agency to sho
25 support in 1975. As in the case of
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funds, originally scheduled for obliga {fi
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3l 415 an estimated 25 percent in 1975 comj@
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Average Annual ¢ NASA plans the largest increase for 4
2k Percent Change 410 in 1975. This expansion of effort is
missions, scheduled for 1977, and follg8
196573 3.2 shuttle program. Over the entire 198
1L :g;z;g lgg 15 research effort has increased at an d§

1 percent, and its share of the Federgi
cent in 1965 to an estimated 16 perc}

0 ! | ] 1 | ] ] | 1 0 . L ,
1965 67 69 71 73 75 * The next six agencies in terms of ap]

Fiscal Year {est.) AEC, Interior, EPA, Commerce, and$

SOURCE: Nationat Science Foundation tantly to the growth in applied reg p
period. The combined dollar total off

24



D RESEARCH

esearch was scheduled to increase from
llion in 1974, and to increase further to
tant dollars, a reasonable estimate for
or that year at almost the highest ever

rew at an average annual rate of 11.5
1975, compared with unly 3.2 percent

of the Fede:r «l R&D total was expected
inst 22 percent in 1965.

pplied research obligations

{Percent of R&D total)
30

25

20

Obligations

- 15
Average Annual
Percent Change 410
1965 73 32
1973 74 134
1974-75 9.6 415
| 1 | 1 1 0
71 73 75
Fiscal Year {est.)

ERIC

IToxt Provided by ERI

24

Agencies

¢ The three principal agencies in support of applied research—DOD,
HEW, and NASA—continue to contribute to growth in the current
(1973-75) period. The combined effort of the three agencies has
decreased from 89 percent of the Federal total in 1965 to an
estimated 72 percent in 1975. Only HEW has influenced long-term
growth.

¢ DOD reflects the fourth largest increase in applied research in 1975.
Most of the rise is attributable to the Air Force, chiefly in the areas of
engineering and physical sciences.The DOD share of the Federal
applied research effort was almost one-half in 1965, but will be
approximately one-third in 1975.

¢ HEW is the only major agency to show a decline in applied research
support in 1975. As in the case of basic research, this decrease
partially reflects the fact that some National Institutes of Health
funds, originally scheduled for obligation in 1973, were not obligated
until 1974, causing that year to be unexpectedly high. The Alcohol,
Drug Abuse, and Mental Health Administration programs were also
expected to contract in 1975. The HEW share of the Federal total is
an estimated 25 percent in 1975 compared with 18 percent in 1965.

* NASA plans the largest increase for applied research of any agency
in 1975. This expansion of effort is primarily for the outer planet
missions, scheduled for 1977, and for research related to the space
shuttle program. Over the entire 1965-75 period, NASA’s applied
research effort has increased at an average annual rate of less than
1 percent, and its share of the Federal total has fallen from 24 per-
cent in 1965 to an estimated 16 percent in 1975.

¢ The next six agencies in terms of applied research support—USDA,
AEC, Interior, EPA, Commerce, and NSF—have contributed impor-
tantly to the growth in applied research over the entire 1965-75
period. The combined dollar total of these agencies has increased




Federal obligations for applied research, by agency

{Doflars in millions)

Actual Estimates

Percent Percent

Agency change change

1973 1974 1973-74 1975 1974-75

Totat $4,080 $4,628 +13.4 $5,074 + 96

Department of Defense 1,497 1,540 + 2.9 1,611 + 4.6
Department of Health, Educauon and

Welfare 1,001 1,313 +31.2 1,254 — 46
National Aeronautics and Space

Administration 610 688 +127 806 +17.2

Department of Agrnicutture 21 223 + 54 235 + 5.3

Atomic Energy Commuission . 150 167 +116 221 +325

Department of the Interior 93 110 +18.3 219 +97.7

Environmental Protection Agency 65 85 +305 163 +819

Department of Commerce . 114 123 + 8.0 133 + 8.2

National Science Foundation 72 83 +15.7 119 +43.4

Department of Transportation 77 87 +13.3 96 +10.5

Veterans Administration . . 67 75 +12.7 82 + 88

All others 124 134 + 8.6 136 + 1.6

almost fourfold between 1955 and 1975 and has risen from 9 percent
of the Federal applied research effort in 1965 to 21 percent in 1975.
These agencies were expected to account for $298 million of the total
increase of $446 million scheduled for 1975. Much of the 1975 growth
results from the accelerated energy R&D program.

* USDA shows a steady growth in applied research support each year
in the 1965-75 period. Its share of the Federal total has ranged
between 4 percent and 5 percent.

¢ AEC's applied research shows strong growth in the entire 1965-75
period. During this time its share of the Federal total has increased
from 2 percent to 4 percent. The planned 1975 increase is primarily
to step up biomedical and environmental research on the assessment
of risks associated with radiation related to energy effluents common
to all sources of power.

Interior is scheduled for the largest increase in 1975 of any agency.
This growth provides for expanded energy-related programs within
the Office of Coal Research, the Bureau of Mines, and the Office of

LN
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the Secretary. Interior's share of the applied research total was
expected to be 4 percent in 1975, compared with 2 percent in 1965.

The 1975 increase for EPA is for expanded work on energy-related
environmental research. EPA’s share of the applied research total
has increased from 1 percent in 1970, the year the agency was
formed, to an estimated 4 percent in 1975.

Commerce has increased its share of the total applied research effort
from less than 1 percent in 1965 to 3 percent in 1975. Most of this
rise derives from expanded work within the National Bureau of
Standards and the National Oceanic and Atmospheric Administra-
tion.

The NSF share of the total has increased in the 1963-75 period from
less than one-tenth of 1 percent to 2 percent. Funding in 1975 is
mainly directed to energy-related research under the RANN
program.

Federal obligations for applied research, by agency,

FY 1965-75 (est.)
{Millions of dollars) .
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Performers

¢ The Federal intramural sector accounts for one-third of the 1975
increase 1n total obligations for applied research, mainly as a result of
Interior, DOD, and NASA program changes. Applied research
performed directly by agencies has shown strong growth in the past
decade.

e The intramural share of the Federal applied research total has
increased from 33 percent in 1965 to an estimated 39 percent in 1975.
DOD. NASA, and HEW have been the major contributors to this rise.

e The industrial sector, the chief performance area in 1965, declined
sharply between 1966 and 1969. Since 1970, however, industry has
shown a steady rise in activity and was expected to account for 60
percent of the total increase in applied research obligations in 1975.
DOD and NASA are primarily responsible for the trend in industry
funding between 1969 and 1974. In 1975, EPA, Interior, and NSF were
scheduled for strong additional support to industry as a result of
expanding energy-related programs.

Federal obligations forapplied research, by performer

[Dollars in milions)

Actual Estimates

Performer Percent Percent

change change

1965 1973 1974 1973-74 1975 1974-75

Total $3,164 $4,080 $4,628 +13.4 $5,074 + 9.6

Federal intramural 1,029 1,€13 1,834 +137 1,980 + 7.9

Industrial firms?! 1,235 1,169 1,216 + 40 1,485 +221

Unwversiues and colleges 480 770 945 +228 929 - 17
FFRDC’s administered by

universities 189 131 144 + 95 179 +24.7

Other nonprofit
insttutions ? 180 235 354 +20.1 362 + 21
Other performers 51 102 135 +328 140 + 36

Nincludes Federally Funded Research and Development Centers (FFRDC's) administered by this sector

N
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]
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elonrient flenters {FFRDC's) admunistered by this sector
¢

The share of industry in applied research performance by Federal
agencies was 39 percent in 1965 and an estimated 29 percent in 1975.

e The university-and-college sector grew steadily in applied
research performance from 1965 to 1974. A slight decrease was
expected in 1975. HEW was primarily responsible for the changes in
funding.

e The university-and-college share of the Federal applied research

total has increased from 15 percent in 1965 to an estirmated 18 percent
in 1975.

Trends in Federal applied research obhgations
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Fields

® Over the past decade the engineering sciences have made up the
largest share of the applied research total. In 1975 their portion will be
39 percent compared with 45 percent in 1965. Major support to
engineering has been provided by DOD and NASA. The expanding
energy-related programs of Interior and EPA, however, will contribute
significantly to the large increases planned in engineering in 1975.

* The life sciences share of total applied research obligations has
increased from 21 percent in 1965 to an estimated 35 percent in 1974,
but was expected to decline to 31 percent in 1975. HEW is the primary
funding agency for the life sciences.

* On the other hand, the physical sciences portion of the total fell
from 12 percent in 1965 to 8 percent in 1974. An increase to 10 percent
was estimated for 1975. Although DOD and AEC are the major sources
of support to the physical sciences, EPA and NASA were also expected
to contribute to the 1975 increase.

* The environmental sciences will receive 9 percent of the applied
research totalin 1975, compared with 13 percent in 1965. Most support
to the environmental sciences is provided by NASA and DOD.

® Support to the social sciences has tripled between 1965 and 1975,
while the sorial sciences share of the applied research effort has risen
from 3 percent to 5 percent. HEW is the chief funder of this field.

° Matnematics and psychology will each receive less than 2 percent
of the applied research total in 1975, approximately the same as in
‘8°5. Primary support is provided by DOD.

ERIC L
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Federal obligations for applied resear

[Dollars in millions)

Field of science

Total

Life sciences
Psychology
Physical sciences

Astronomy
Chemistry
Physics
Other

Environmental sciences

Atmospheric
Geological
Oceanography
Other

Mathematics

Engineering

Social sciences -
Other sciences
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Federal obligations for applied research, by field of science

|Dollars in millions]

Actual Estimates
Field of science
1965 1973 1974 1975
Total $3,164 | $4,080 | $4,628 | $5,074
Life sciences 680 1,300 1,597 1,563
Psychology 46 66 76 73
Physical sciences 3% 330 382 490
Astronomy 15 2 6 1
Chemustry 135 114 129 144
Physics 210 179 214 298
Other 30 34 33 37
Environmental sciences 413 346 382 455
Atmosphernc m 137 143 145
Geological 268 95 97 128
Oceanography 23 59 66 84
Other n 56 76 98
Mathematics 48 69 86 9N
Engineering 1,429 1,554 1,700 1,958
Social sciences 90 218 246 274
Other sciences 68 197 161 172




Section 5. DEVELOPMENT

e Federal obligations for development rose from $10.3 billion in 1973
to an estimated $10.5 billion in 1974. Another increase to $11.9 billion

was scheduled for 1975.

¢ The 1975 level represents a new high in Federal obligations for
development work. The previous peak was $11.3 billion in 1967.
When constant dollars are used (with a reasonable estimate for 1975)

the previous peak, by a considerable margin, is still 1967.

¢ The develupment share of the Federal R&D total declined from 67
percent in 1965 to a low of 59 percent in 1974. The share in 1975 is an

estimated 61 percent.

Trends in Federal development obligations

{Billions of dollars) (Percent of R&D total)
12 72
b — . - _———~ Percent of total
~~ 60
10 |- - ——
Obligations = -
er - 48
6 Average Annual 1%
Percent Change
4r 1965-73 7 124
1973-74 2.2
1974-75 13.1
2 —12
0 | | \ | 1 ! | 1 1 0
1965 67 69 71 73 75
Fiscal Year {est.)

SOURCE. Nationat Science Foundation
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Agencies
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elopment rose from $10.3 billion in 1973 Agencies
in 1974. Another increase to $11.9 billion

* DOD, NASA, and AEC were expected to account for 88 percent of the

a new high in Federal obligations for Federal development effort 1n 1975, compared with 99 perceat in
evious peak was $11.3 billion in 1967. 1965.

sed (with a reasonable estimate for 1975)
siderable margin, is still 1967.

the Federal R&D totul declined from 67 * DOD has been making up an increasing share of the davelopment

9 percent 1n 1974. The share 1n 1975 15 an tutal. The ratio will be an estimated 65 percent in 1975, compared
with 52 percent in 1965.

ldevelopment obligations. * DOD planned the larges: dollar increase of any agency in 1975. Chief

(Percent of K&D total) expansion was scheduled by the Navy for such programs as the
72 ‘Irident submarine-based missile, the CH-53E helicopter, and a new
! Percent of total small strategic submarine. Important increases were also planned by
=~ \‘\/ the Air Force for development of the B-1 advanced strategic bomber,
=~ —_ — =60 the EF-111A electronic warfare support aircraft, the advanced ICBM
and the Airborne Warning and Control System, among other

programs.

—148

36 * NASA remains the second largest development support agency,

verage Annual although its share of the Federal development total has decreased

from 38 percent in 1965 to an estimated 14 percent in 1975. The 1975

24 funding increase is related (o expansion of development for the space
shuttle, which more than offsets a decrease resulting from comple-
tion of Skylab.

1

12

73 75 * AEC maintained a fairly constant level o development support
(est.) between 1965 and 1974. and the AEC share of the total bas remained

around 9 percent. An increase of $179 million, however, is planned in

1975, primarily for Federal accelerated development of the liquid




Federal obligations for development, by agency

[Dollars in millions!}

Actual Estimates
Percent Percent
change change - . . :
Agency 1973 1974 | 197374 | 1975 | 1974.75 Trends in-Federal obligations§
by selected age
Total $10,321 | $10,546 + 2.2 $11,924 + 131 *
{Billions of dollars)
Department of Defense 6,649 6,806 + 2.4 7,740 + 137 8
National Aeronautics and Space
Administration 1,682 1,605 — 4.6 1,633 + 1.8
Atomic Energy Commission 938 978 + 4.3 1,158 | + 183
Department of Health, Education, and DOD
Weltare 378 445 | +17.7 435 | — 24 o
Department ¢f Transportation 233 271 +15.9 300 + 10.7
Department of the Interior 84 99 | +190 230 | +1312 6 -
Environmental Protection Agency 106 80 —245 168 +1097
Department of Commaerce 60 68 +12.4 110 + 614
Other agencies 191 194 + 1.0 150 | - 22.7

metal fast breeder reactor (LMFBR) and other nuclear energy T T~
efforts. AEC's share of total Federal development was expected to be \\\/ NASA
10 percent in 1975. ~

¢ The combined total of all other agencies is an estimated 12 percent
of the development total in 1975. The non-DOD/NASA/AEC group ‘ AEC
repraesented only 1 percent in 1965. HEW and DOT are responsible \S
for most of the growth between 1965 and the current period. In 1975,

however, the increase for the “other agency” group is primarily O’,-’l 1 | 1 1

attributable to energy-related development programs of Interior and 1965 67 69
EPA. The 1975 increase for Commerce, by contrast, results from the Fiscal Year-3
transfer of OEO's Community Development Program to the Office of SOURCE. Nationa! Science Foundation .
Minority Business Enterprise. ' ]

Aruitoxt provided by Eic:
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or development, by agency

8l s in mitlions)

A ctual Estimates
Percent Percent
change change . - .
1974 | 197374 | 1975 | 197475 Trends in Federal obligations for development
by selected agencies
$10,546 | + 22 | $11,924 | + 13.1
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6649 | 6806 | ~ 24 7740 | + 137 . 8
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978 | + 43 1,18 | + 183
DOD
a5 | -177 a3s | - 24 0
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Performers

e Federal funds to industrial firms for development work increased
from $6.7 billion in 1973 to $6.9 billion in 1974, Another rise to $8.1
billion was scheduled for 1975. Even so, this ictal is still below the peak
of $8.8 billion reached in 1967. The industry share of the total Federal
development effort has fallen from 77 percent in 1965 to 65 percent in
1974, although the share was expected to increase to 68 percent in
1975.

e The 1975 increase to industrial perfermers will result primarily
from planned growth by DOD. Additionally, AEC, Interior, and EPA
expect to increase development contracts to industrial firms.

e The Federal intramural development effort has grown as a share of
total Federal development, from 17 percent in 1965 to an estimated 22
percent in 1975. DOD accounts for approximately three-fourths of the
intramural total and has been the major influence in the generally
rising support of this sector.

e The combined effort of all performers other than industrial firms
and Federal laboratories was expected to account for 10 percent of the
Federal total in 1975.

Federal obligations for development by performer

{Dollars in millions}

Actual Estimates

Percent Percent

change change

Performer 1965 1973 1974 1973-74 1975 1974-75

Total $9 7€0 $10,321 | $10,546 + 2.2 $11,924 +131

Federal ntramural 1,639 2,422 24N + 2.0 2,633 + 6.5

Industrial firms ! 7,524 6,742 6860 | + 1.8 8,054 | +17.4

Universites and colleges 77 222 245 +10.4 243 -9
FFRDC’'s administered by

universities 224 342 375 + 9.5 418 +11.7

Other nonprofit
nsututions ' 274 400 ag | +11.9 51 | + 6
Other performers 215 193 147 -238 125 -151
G""rludos Federally Fundec! Research and Development Centers (FFROC s} admirustered by this sector
S - 30
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Section 6. GEOGRAPHIC DISTRIBUTION, 1973

Since 1963 data have been collected on the geographic distribution
of Federal R&D funds, although only since 1968 have the data been
collected on an annual basis.

For 1973 the 11 agencies participating in the survey reported a
total of $16.5 billion in R&D obligations. Their combined funding
represented 98 percent of the Federal R&D total. These agencies also
reported $758 million for R&D plant.

Data are given on a prime contract basis, although a sample sur-
vey was made of the effects of first-tier subcontracting in 1973. Indica-
tions are that if subcontracting is taken into account, the dispersion of
funds is greater than the pattern shown in the following pages.

Synpeosis

* In 1973 only two States, California and Maryland, received more
than $1 billion in Federal R&D support. Since 1969 the number in this
category had been three or four.

* The California level of $3.8 billion was almost as high as in 1970 and
reflected a substantial increase over support to this State in 1972.

* The Maryland level of $1.4 billion was the highest on record for this
State.

¢ Between 1972 and 1973 the number of States in the $500 million-to-$1
billion category increased from eight to nine.

* Every State (including the District of Columbia) received R&D support
in 1973. The lowest amount received by any State was %9 million by
Nortk Dakota.

* Twenty-six States were reported as receiving higher amounts in 1973
than 1972, but of these only two showed increases of more than $100
million.

* The 25 States with decreases in fund
represented an unusually large numbej
year,

* The net result of these changes was
Federal R&D effort in 1973 compared
support States, although the concentra
did not change at all.

Distribution of total Federal
by State, FY 19

Moatain West North Centra

Vest South Centrat
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APHIC DISTRIBUTION, 1973
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The Leading States ,,
Federal R&D support to the 10!

Federal R&D support has always tended to focus in a relatively 0 1 2 (Billions (;f dolh

small number of States. In both 1972 and 1973 the 10 leading States
accounted for 68 percent of the Federal R&D total compared with
slightly hisner percentages in earlier years. Although the concentration Calif.
among the leading 10 States, after decreasing between 1963 and 1972,
did not change from 1972 to 1973, the share of the leading two States
rose from 29 percent to 32 percent between 1972 and 1973. Md.

Over the decade in which geographic data have been reported,
1963-73, the same States have tended to appear in the ‘'leading 10"
group. Eight States—California, Maryland, Massachusetts, Florida,
New York, Texas. New Jersey, and Pennsylvania—have been among
the 10 States leading in Federal R&D support. Another State in this Fla.
group in 1973, Missouri, was also among the leading 10 in 1971 and

e
California remained well in the lead in 1973, with almost

one-fourth of all Federal R&D performance taking place (or being Texas % .

managed) within its borders. The 23.3-percent share of California in

1973 compares with 35.1 percent in 1963 and a low of 21.4 percent in

1972. The $367 million increase for this State 1n 1973 was by far the N.J. %

largest for any State and was chiefly brought about by contracting on

the part of DOD and NASA for missiles, aircraft, and aerospace work.

A prime example would be the work done for the Navy Trident Pa. %

submarine-based missile system. While DOD and NASA placed their

funds with industry, NSF provided added research support to

universities and colleges. AEC and OEO increased their obligations to Mo.

Federally Funded Research and Development Centers (FFRDC’s). DOD

and NASA also stepped up obligations to their own intramural facilities

located in California. Va.

The 1973 Maryland share of 8.7 percent in total Federal R&D AlL T
support was the highest on record. This situation resulted from the rther
increase of $117 million realized in 1973 over 1972, the second highest States
increase among the States. More than three out of five Federal R&D
dollars in Maryland are obligated to intramural installations, and the
heaviest support is provided by DOD, HEW. and NASA. The increases

)

IToxt Provided by ERI

SOURCE: National Science Foundation



always tended to focus in a relatively
h 1972 and 1973 the 10 leading States
he Federal R&D total compared with
rlier years. Although the concentration
ter decreasing between 1,63 and 1972,
73, the share of the leading two States
cent between 1972 and 1973.

geographic data have been reported,
tended to appear in the *'leading 10
, Maryland, Massachusetts, Florida,
, and Pennsylvania—have been among
al R&D support. Another State in this
Iso among the leading 10 in 1971 and

in the lead in 1973, with almost

performance taking place (or being
he 23.3-percent share of California in
nt in 1963 and a low of 21.4 percent in
e for this State in 1973 was by far the
hiefly brought about by contracting on
missiles, aircraft, and aerospace work.
the work done for the Navy Trident
. While DOD and NASA placed their
rovided added research support to
and OEO increased their obligations to
Development Centers (FFRDC's). DOD
ations to their own intramural facilities

of 8.7 percent in total Federal R&D

cord. This situation resulted from the

in 1973 over 1972, the second highest

re than three out of five Federal R&D

ed to intramural installations, and the

DOD leW. and NASA. The increases
Q

Calif.

Md.

Mass.

Fla.

32

Federal R&D support to the 10 States leading in such
support in 1973 for FY 1963, 1968, and 1973

(Billions of dollars}
1 2 3 4 5
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for intramural work by these three agencies largely accounted for the
1973 grow th, although the rise was partly caused by added contracting
to industry on the part of DOD and NASA. Among the larger Federal
laboratories and testing facilities in Maryland are the National
Institutes of Health (HEW), the Naval Ordnance Laboratory (Navy), the
Edgewood Arsenal Laboratories (Army), the Goddard Space Flight
Center [NASA), the National 3ureau of Standards (Commerce), and the
Agricultural Research Center (USDA).

Massachusetts received almost the same amount of support in 1973
as 1972 the decline was relatively small. The share of this State in the
Federal R&D total, 5.8 percent, scarce!y changed. DOD is responsible
fur approximately two-thirds of the support to this State, and this
support is distmbuted among intramural, industrial, university-and-
college, and FFRDC performers. HEW is responsible for approximately
one-eighth of the support, largely directed to universities and other
nonprofit institutions. Neither of these agencies changed the amounts of
their funding appreciably between 1972 and 1973, although some
decline occurred for DOT in funding for the Transportation Systems
Center and for NASA in the form of obligations to industrial firms and
universities.

Distribution of Federal R&D obligations to the 10 States leaging in such
support in fiscai year 1973 for fiscal years 1963, 1968, 1972 and 1973

[Dollars in millions)

State 1963 1968 1972 1973
Total, all States (millions of dollars) $12,251 | $15,690 | $16,262 | $16,486
Percent Distnbution

Califorrma 351 27.4 214 233
Maryland 56 58 8.1 8.7
Massachusetts 4.2 51 5.9 58
Flonda 28 51 6.5 58
New York 77 75 6.6 5.7
Texas 3.2 56 4.0 39
New Jersey 33 43 4.7 39
Pennsylvania 3.6 3.9 3.9 38
Missour 19 8 4.2 37
Virginia 34 5.8 33 34
All other States! 293 287 31.6 320

Hae ludes uutlying areas and offices abroad
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For Florida, the net decline of $71 million in 1973 was the fourth
largest of any State and moved Florida below the $1 billion mark. The
State remained in fourth place, but the share of total decreased to 5.8
percent from 6.3 percert. The decline for Florida was entirely caused
by smaller obligations awarded to industry by both DOD and NASA.,
and decreased intramural performance for NASA. In the case of NASA
most work is carried out at the Kennedy Space Center at Cape
Kennedy.

In 1973 New York, for the second consecutive year, experienced
the greatest decrease in Federal R&D funding of any State. The net
decline of $143 million moved New York below the $1 billion level and
helped to move this State to fifth place in support for the first time.
Almost the entire decrease was brought about by lower DOD
obligations to industrial firms within the State. By 1973 work on several
aircraft contracts was nearing the completion stage.

R&D suppor. to Texas scarcely changed between 1972 and 1973,
This State continued to be the site of R&D performance primarily for
NASA and DOD, with both of these agencies prime users of industrial
firms for aerospace, aircraft, and electronics work. Additionally, these
agenries are engaged in important intramural activities in Texas, the
most outstanding example being those at NASA's Manned Spacecraft
Center in Houston.

New Jersey reflected the second greatest net loss in R&D support in
1973, in the amount of $118 million. The New Jersey share of total also
dropped. Since DOD, notably the Army, accounts for more than
four-fifths of the federally snonsored performance within the State.
changes in DOD support strongly influence the total. In 1973 DOD
intramural activity declined considerably from the 1972 level. The
larger DOD installations in New Jersey include a cluster of Army
communications and electronics laboratories at Fort Monmouth and the
Picatinny Arsenal at Dover. At the same time DOD support to industrial
firms also declined significantly in 1973, and NASA support to industry
declined Lomewhat in connection with work on the space tracking and
data acquisition network.
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The amount of Federal support te Pennsylvania decreased only
slightly in 1973 from 1972, and the share of this State within the Federal
R&D total remained virtually the same. Approximately one-half of the
Federal performance within Pennsylvania is undertaken for DOD,
mostly for the Navy, and about one-sixth for AEC. In 1973 DOD
increased industry contracts and decreased its own intramural
obligations. AEC support to the Bettis Atomic Power Laboratory, an
FFRDC, was increased in 1973 for work on naval reactor development
as well as work on au advanced type of liquid water breeder reactor
(LWBR]).

In 1973 Missouri showed the third largest decrease of any
State—$71 million—and its share of the Federal R&D total was
reduced. Nine out of 10 Federal R&D dollars in Missouri are provided
by DOD and NASA. An increase in DOD funds to both industry and
intramural work was offset by a decrease in NASA obligations to
industry for work on Skylab.

The 1973 increase of $38 miilior for Virginia was the fourth largest
of any State. Here, also, virtually nine out of 10 dollars are directed to
State performers by DOD and NASA. but the largest share of the
workload is borne by intramural performance rather than industrial,
For example, the Army maintains a group of laboratories at Fort Belvoir
for werk on mobility equipment, night vision and other problems, and
the Navy supports the Naval Weapons Laboratory at Dahlgren. In 1973,
however, the Virginia total was increased by additional DOD contracts
to industry.

In 1973 Washington was in 11th place in terms of Federal R&D
support, compared with 10th place in 1972. Nonetheless, a gain of $30
million was reflected by this State for industrial work on aircraft for
DOD (the Air Force) and work for AEC at the Hanford Engineering
Development Laboratory (an FFRDC) at Richland.

The District of Columbia, Ohio, New Mexico, and Colorado were in
12th place to 15th place, in that order, in 1973. Of these, the District of
Columbia showed a gain, mostly for work in the intramural sector, New
Mexico showed a slight gain, and Colorado showed the third highest
gain of any State, at $42 million. In Colorado most of the increase was
brought about by larger NASA contracts to industry, partly for work on
the Viking Lander System. Ohio's decrease of $43 million in Federal
R&D funding was the fifth highest of any State and could be traced
principally to lower DOD (Air Force) obligations to industrial firms.
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Distribution of Funds by Performers

® The major performing sectors represent contrasting patterns by
States. Various factors have led to the evolution of concentrations of
industrial. academic, or Federal intramural competence within given
States and to Federal use and support of these performer groups for
R&D purposes. R&D capability, once demonstrated, tends to be used
again so that certain States become established leaders for certain
kinds of R&D performance. A number of States show leadership in more
than one area (both industrial and academic, for example), and this
situation is enhanced by the fact that one kind of R&D performer will
often encourage the growth of other kinds in a supporting capacity.




INDUSTRY

Areas of industrial performance are for
the most part separated geographically. For
example, in 1973 California and Flcrida led in
Federal R&D support to industry because the
kind of industria! R&D capacity found within
these States was particularly adaptable o
military and.’or space programs. The next
three States in order of Federal use of
industry were Missouri, New York. and New
Jersev, which represent further geographical
dispe.sion. These States also contain special-
ized industrial capabilities, largely in air-
craft, aerospace, and electronic fields, that
are applicable to large-scale Federal
development programs.

The dispersed pattern is carried further by
the next five States supported in 1973—
Washington, Massachusetts, Maryland,
Pennsylvania, and Texas.

More than 80 percent of Federal industrial
R&D performance in 1973 was undertaken in
the 10 States mentioned above. Considerable
overlap is found between these ‘‘industrial”
States and the 10 States leading in Federal
use of all types of performers. The reason is
clear. 51 percent of all Federal R&D work
was accomplished by industirial firms (in-
cluding FFRDC’s) in 1973. The chief support
agencies were DOD and NASA.

FEDERAL INTRAMURAL

Federal intramural performance, which
represented 27 percent of all Federal R&D
performance in 1973, reveals a different
picture. Here, the leading States have a
tendency to cluster along the Eastern

Q . (‘/ s
G
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seaboard, with some notable exceptions. The
five leading States for intramural perfor-
mance were Maryl-nd, California, Virginia,
Florida, ana the District of Columbia.
The fact that two of the leading States are
cont'guous with the District of Columbia is
not surprising. The Federal R&D centers
located in those States were placed close to
administering agency headquarters. In the
tase of Florida and California, intramural
performance centers were placed in ad-
vantageous positions for military and space
testing or were economically located in
relation to industrial R&D contractors.

An examination of the next five States in
Federal intramural activity in 1973—Ohio,
Alabama, Texas, New Mexico, and Massa-
chusetts —reveals only one on the Atlantic
coast plus two on the Gulf Coast and two
inland.

The 10 leading States in Federal intra-
mural performance accounted for approxi-
mately 75 percent of that performance in
1973, and they largely represented the R&D
activities of DOD and NASA.

UNIVERSITIES AND COLLEGES

The chief areas of university-and-college
capability are found in the coastal or the East
North Centrs. regions of the United States.
Caliiornia, New York, Massachusetts, Penn-
sylvania, and Illinois were the leading States
ir Federal R&D support io the academic
sector in 1973. The leading agencies behind
this support were HEW, NSF, and DOD. In
the next five States—Texas, Maryland,
Michigan, Ohio, and Wisconsin—th. pre-
dominance of HEW was pronounced.
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five leading States for intramural perfor-
mance were Maryland. California, Virginia,
Florda. and the District of Columbia.
[he fact that two of the leading States are
contiguous with the District of Columbia is
not surprising. The Federal R&D centers
loc:ated in those States were placed close to
administering agency headquarters. In the
case of Florida and California. intramural
performance centers were placed in ad-
vantageouc positions for military and space
testing or were economically located in
relation to industrial R&D contractors.

An examination of the next five States in
Federal intramural activity in 1973—Ohio,
Alabama. Texas, New Mexico, and Massa-
chusetts—reveals only ore on the Atlantic
coast plus two on the Tulf Coast and two
inland.

The 10 leading States in Federal intra-
mural perfermance accounted for approxi-
mately 75 percent of that performance in
1973, and they largely represented the R&D
activities of DOD and NASA.

UNIVERSITIES AND COLLEGES

The chief areas of university-and-college
capability are found in the coastal or the East
North Central regiors of the United States.
Caiifornia, New York, Massachusetts, Penn-
sylvania, and lllinois were the leading States
in Federal R&D support to the academic
sector in 1973. The leading agencies behind
this support were HEW, NSF, and DOD. In
the next tive States—Texas, Maryland,
Michigan, Ohio, and Wisconsin—the pre-
dominance of HEW was pronounced
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The “leading 10" group accounted for 62
percent of all university-and-college R&D
performance for Federal agencies in 1973.
No one State predominated heavily. Perform-
ance by universities and colleges is more
dispersed than in the case of industrial and
Federal intramural performance. The
university-and-college sector carried vut 11
percent to 12 percent of all Federal R&D
work in 1973.

UNIVERSITY-ADMINISTERED FFRDC's

The FFRDC's administered by universities
accounted for 4 percent of all Federal R&D
work in 1972. In certain individual States.
however, they stood out in importance.
Among the 10 leading States for this sector
were California, New Mexico, Iillinois,
Maryland, and Massachusetts. These States
were selected for Federal R&D activities that
required certain conditions like low popula-
tion for expissive testing or availability of
special kinds of expertise.

AEC is the leading support agency in four
out of 10 of these States. The other support
agencies were DOD, NSF, and NASA.

OTHER NONPROFIT INSTITUTIONS

Other nonprofit institutions (including
FFRDC's) made up less than 5 percent of the
Federal R&D total in 1973. The “leading 10”
group for this performance sector coincide
with States previo.~ly mentioned.




The 10 States

leading in Federal
R&D support to
performing sectors,

FY 1973
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R&D Plant

e Over the 1963-73 period the lead:. states
in support of R&D plant have been made up of
a group of 17 States. Five of them—Califor-
nia, Florida, New Mexico, Maryland, and
New York—were among the leading 10 in
each of the eight years surveyed.

¢ California remained in the lead in 1673 as
had been the case in 1971 and 1972 and with
approximetely the same level of funding in
each of those years. Chief support was
furnished by DOD and AEC.

Federal obligations for R&D plantin the 10 States leading in such support. by agency. fiscal year 198

e In 1973 AEC was the chief source of
support to R&D plant in Illinois, New York,
New Mexico, Washington, and Tennessee.
Each of these States contains FFRDC's under
AEC sponsorship.

e Ohio appeared among the leading 10 States
in 1973 as a result of large obligations for
construction ¢f the Environmental Control
Laboratory in Cincinnati.

[Doliars in millions}

Factors in R

Performing S

R&D obligatio
and compared }
national activity 2
income, and total
direct cause andj
drawn, the data
wider choice of {
in more populd®
areas is relate }
areas for R&D p@

State Total AEC DOD | NASA | NSF HEW DOT | Intenor
Total $758 $349 $146 $69 $56 $42 $38 $22
Cahfornia 128 46 52 20 3 3 - 3 -
irois 84 80 (3) (3 - - - 4
New York 82 67 1 3 - 7 - 2
New Mexico 52 42 7 (3} 3 - - -
Maryland 51 3} 21 2 (3) 12 14 {3
Washington 48 40 (3) - (3) 1 - 6
f'onda a) - 26 12 (3} 1 - (3
Chio 39 5 8 2 - - - 1
Tennessee 37 35 2 {3 - - - -
Distnict of Columbia . 3 ~ 8 (3} 18 ) - -
Other States? 166 34 21 30 32 13 21 9
Yincludes the Departments of Agnculture and Commerce. ard Environmental Protection Agency
Zncludes outlying areas and offices abroad
3Less than $500.000
38 %
- { \ ’




Factors in R&D
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pad in 1973 as AEC sponsorship. drawn, the data tend te indicate that the
1972 and with e Ohio appeared among the leading 10 States wider choice of skills and institutions found
of funding in in 1973 as a result of large obligations for in more populous and weaith-producing
support was construction of the Envircnmental Control areas is related to the selection of those
Laboratory in Cincinnati. areas for R&D performance.

keral obligations for R&D plantin the 10 States leading in such support, by agency. fiscai year 1873
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Impact of Subcontracting

As previously noted. data on geographic
distribution in this report are based on the
location of prime contractors performing
R&D work. Therefore, they do not reflect ihe
redistribution of Federal R&D funds among
tke States as a result of subcontracting. Data
on NASA subcontracting are provided to gain
some insight on the impact of such subcon-

tracting. .

The NASA data represent information on
all first-tier subcontracts in excess of $10,000
on each of the agency's prime contracts in
excess of $500.000 and on second-tier
subcontracts in excess of $10.000 on each of
the first-tier sub-ontracts in excess of
$50.000.

The NASA date indicate that significant
redistribution of R&D funds among States
would be disclosed by the availability of full
subcontracting data from all agencies. The
support to the leading R&D support States
would tend to decrease somewhat (although
the net change would be small in relation to
their prime contracts). but in the case of
many smaller support States. the net

increase from subcontracts would be impor-

tant in relation to prime contracts awarded.
O

40
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NASA

e NASA subcontracts in 1973 totaled $348
million. Of this total, $122 million. or 35
percent, remained within the prime contract
State. and $226 nillion, or 65 percent,
crossed State lincs.

e These subcontract dollars originated from
prime contracts in 25 States, althongh the
subcontracts were performed in 42 States
and the District of Columbia.

e As a result, 32 States and the District of
Columbia showed an increase in their share
of procurements. and 10 States showed a
decrease.

e Six of the 10 States showing decreases
resulting from subcontracting were among
the leading seven St in 1973 prime
coniract awards.




1444 <] 8 euljoled yinog

(8] €9¢ 1S - 1S () Zle puejs; apoyy
52 t98°LS 886t LELY 5L0°'6 A4 9z6'9Y elueAjAsuuag
[B1] 862'L L6l - 16l Lo LoL°L ucSalQ
1o 8Z2'1 1€z - (F 4 (8] 166 ewoyepo
(W 682'cT 10’z ale (28T 0l 8LZ'LZ oo
- _ — — - - - _I0%RG YIoN
[B1] 518°1L 8L - 8L (] LE9°L euljose) yuon
Lz 186°LS 88L7. Lz’ 666'Sl Lz £61°St MIOA MBN
Z0 959°'t 96¢ - 96€ Zo 09Z'y COIXBIN MBN
91 6LV'VE (985°l)z 625°vL IR Al Ll $90°9E Assiop man
() z0z’L £22 - £22 ) 6.6 anysdwey map
() 219 ve - ve iy 8.5 epeaan
iy A4 96l - 9EL () 98z eyseiqan
() 0L - - - () oL BURIUOIN
0§ v96'v01 (168'9iz o] 74} GS8°'L £§ GS8LLL 1NOSSHA
90 §s2°eL (S£6)z 81Z'L {974 90 0£Z’El iddississiy
60 0Z5°61L FAGR: 6e 186'8 50 8/5°0L elosauuy
90 SLLzL 269°L 8Lb°L 0LL'E 50 €80l uebiyory
6¢C 256°L9 88L°pL £8b°t 1£2°91 FArA oL’y snasnyoessepy
£¢ 8vZ'SS1 (€55°92)z £10°08 v’ 98 108°18lL ’ puejhiey
) 12z -~ - - 8 12z auley
vz 168’6t 6L £6 zLl ve r4%:¥:14 PUBISINOY
8] il - - - (8] il Axomuay
Lo 629°L 6z - 8z : 0 c09°L sesuey
¢0 159° zv)g aS gel Z0 2o’y 2MO|
4] 9ET'S (59€)z 809 £ve £0 109°s : eueipu|
v 0 L02'6 058 - 058 v0 LS€°8 stouf
n ve - - - (8] ve oyepy
1o 0oL’z - - - L0 0oLz tiemey
AL 852'S zs - zs Zo 902’ eif103g
8ol 628'822 LIL'EL L'z 858'GL Zot ZLL'siz : epuoly
9'0 789°1LL i - I 90 1L9'LL eIquwNI0) JO 12181Q
zo0 4158 4 4 (£ % zo0 00E’t alemepqg
vl 600°0E 36¢'8 9e8’L veLoL 0l e 1n21No3uu0Y
8¢ SL5°v9l (588°62)z 90°6€ 6LL'6 z6 00 61 opesoj0)
z'Le 109°099 (POv'sE) z ZL9°96 802°LS 62c S00°9%9 elioye)
() 1oL vl - vl ) {8 sesuexy
0l 592’02 60E'EL 2ss 198°¢L £0 956°9 euozuy
Lo 0z8’L zot - zol L0 8LLL exsely
6t 59°v0L (88€°'l)z GP6'E {858°C " g Zr0's0L eweqejy
000l vro'SLL TS - % FASTARS YA 2S2'9Z2s 0'00L vro'SLL TS Iv.iOL

() (6) o (®) (P 9) Q) (e)
1210} m-::OE( 2101 saelg saie|ns 2101 -:30&(

jo 18N 13410 03 13410 woly jo saeig

w3094 paplemy paA1aoay JUETIER ]
Spieme enuooqns spieme penuolqng S31e1g Ol spieme
pue joenuod QE:QI_Eo- 19N 10eNUOD awg

[spupsnoy) i siejjoQ)

€461 JedA jeds|y ‘Spieme 19r13u00qNS pue 30BIIU0D swld YSYN 40 UolNqusstp jeoiydel60s6 ‘SN

Q

4

Aruitoxt provided by Eic:

E




9YSOZ O O UOIBUIUSBAN ‘ELEL JBIA 180514 ‘LOCIY JUIUIINIOIY [@NUUYY ‘UBWAIND0IG O 92143 ‘UONRASIWPY 80BJS PUE SOIINBUOIaY jeuoneN 3IJ4NOS

J3A0 pre 000°005$ 3O SI0eNUoD 3wmd Uo J8A0 PuU 000'0LS JO dsoul

APNOUI SPIRME 1D8I1U0OAQNS  SIDRJIUOD df" 8yl UO SUONDE PUR * § N SY1 3PISINO SpIEME ‘SaIduabe 1UBWUIBA0Y JYI0 YBNOIYL P3ORI SPIBME BPNISXD "JBA0 PUB 000'GTS
4O SIDENRUOD J3YL0 ||’ UO PuUe JAAC Pue OO0 0L $ JO SUOHNIISUI 1OIBUOU PUR |RUONEINPA O} SPieME pue S10BITU0D 43y UO SPIEME 3PN|IUI SPIEME 10RITUOD aumd 310N

(J)u 22 snuiw 10 sMid (G) UwNo) & S3IRIS JAYI0 WOy SPIBME 3yl PBIOX3 SIIRLS JAYIO 0 SPIBME Y z Waned GO ueyl ssa ‘

nH 8le - - - (L) 8Lz BunuoApp

zo L'y 81¢ 905 vzZ8 o ¥S8'¢ UISUODSIAA

(n 69l £l - £l ( i BB 15987

gl 6£5°LE 1281 AANEA 685°0C 90 ze'el uo1BuIysepr

(14 6Ly’ LY (¥6L°0) 2 £29'¢ ££8 (4 LTy ewnbup

(n Sle [42]8 - 42]} i €61 WUOWIBA

L'0 £68°C vE9°L 1€8 S9v°C L0 652°1L yein

9'8 000°£81 vz9'Z 90g’9 0£6°'8 S8 9L£'081L sexa

1’0 9zL'L 8l - 8l 10 80" : sassauua | .

(n SEE - - - () Gee e105eQ yinog ieg

{ 0gs vz - a4 {n 9l€g eUIGIE) YINOg 4

(1) £9¢ 1S - 19 (1) zic * pue|s|spoyy

5'C $98°LS 8E6°y LEL'Y SL0'6 rATA 9Z6°9t BIUBAASUUS

Lo 862'tL 161 - 161 10 Fat] MY uobaip

L0 8z2'L (§4 - (Rord () 166 BWOYRINO

Lt 692°€T 110z ale EANA o't 8LZ'Le oo

- - - - — - — - 210)Ee Qg YUON

L0 S18'L 8L1 - 8L1L L0 L£9°L BUI[0JED YLION

Lz : 186°LS 88L°Z1 Lz'e 666'G1 Lz £61°SY HIOA MaN

zo0 ' gg9'y 96¢ -~ 96¢ zo0 092’y 02IXapy MaN

9L 6LV Ve (985°1)z 625°'vL £p6°CL L1 G90°9¢ ABSIBf MaN

( 202'L £ - £ (n 646 anysdwey man

(n rAL:) ve - ve (w 8.5 epeAsN

18} (444 ogl - 9gL 18] 98¢ BYSBIQaN

(1) 0L - - - (1) 0L BUBLUOWN

0's 96°0L (168'9)z 9vL'vL 6G8°L £6 GG8'LLL unossiy

90 el Tardl (SL6)z 8LT't £z 90 0£Z’EL o wddississiy

60 025'61L we's 6¢ 1868 S0 8.5°01 B10S3UUIN

90 SLL°ZL z69°L 8LY'L oLL'E S50 £8Y°01 uebiyany -

62 756°L9 88L'v1 €81 1LzZal rAYA 1A * suasnyoessepy <

€L 8vZ’6S1L (£65°92)z L10°CE ov'e 98 108°181L puelliepy

18] (12) z - - - 18] (12)z auley

ve 1686V 6L £6 441 ve zL8'6v : BURISINOY

() i1 - - - () i Axonuay

Lo 629°tL 62 - 62 L0 009°L sesuey

Zo 159°¢ (1ev)z G5 geL zo zL0'y emo|

Zo I AL (69¢)z 809 £ve €0 109°G eueipy)

v 0 LoZ’6 058 - 058 . vo (se'8 stouny

(1) e - - - (Y e oyepy

L'0 oL'e - - - 1’0 oL’z nemey

o 84C’S 4] - ze zZo 90Z'S 2161039

8 0L 628'82C el e 858°GL zoL Zi'siz epuory

90 289°L1L 1L - 1L 90 19°L1L BIQUIN{OD J0 1MISIg

zZo 208’y z Ig €€ Zo 00E"t : areme|ag

al 600°0¢€ 87’8 9£8°L vEL°0L ol i'ie : 1Nd1103UU0) 4

8¢ S15'v9L (58862} z 90°'6¢ 6LU'6 z6 00’61 0peIoj0) I3

zZ1e 109°099 (vOb'SE) 2 Z19'9% 628 500969 ewopey (O

) vl - g SeaLR xmm
; i

_ =

18]
(1)



PartII

FEDERAL FUNDS
FOR SCIENTIFIC
AND TECHNICAL
INFORMATION
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Scientific and technical information (
or data resulting from the conduct of re
required for organizing, administering,
development. Such information is use
engineers engaged in R&D work.

S&TI activities cover a broad rang
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Scientific and technical information (S&T!) is defined as knowledge
or data resulting from the conduct of research and development, or
required for organizing, administering, or performing research and
developmer*. Such information is used largely by scientists and
engineers engaged in R&D work.

S&TI activities cover a broad range, including publication and
distribution; documentation, reference and information services;
symposia and audiovisual communication; and R&D work in the
information sciences. This last category directly overlaps the R&D
activities reported in part I of this survey.

The data on S&TI in Federal Funds surveys include only direct
S&TI obligations of Federal agencies; S&TI costs under R&D contracts
and grants are specifically excluded. It follows, therefore, that the
totals in this report only partly reflect the S&TI activities supported by
the Federal Government.

« Despite this limitation, the broad measurement cf direct S&TI costs
on a functional basis can be useful as a guide to analysis and planning.
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AGENCIES AND ACTIVITIES

e Growth continued in S&TI funding in the current (1973-75) period.
The estimated increase in 1974 was greater than that anticipated for
1975, however.

o Despite almost no net change between 1973 and 1975, DOD remains
well in the lead in S&TI support. The next two agencies in size of
suppurt—Commerce and HEW —reflect considerable gains between
1973 and 1975.

Federal obligations for scientific and technical information, by agency

|Dolars in pullionst

Actual Estimates

Percent Percent

Agency change change

1973 1974 1973-74 1975 1974-75

Total $437.9 $467 9 + b9 $485.0 + 3.7

Department of Defense 161.1 157.6 - 22 161.8 + 27

Department of Commerce 84.6 93.0 + 99 100 8 + 84
Department of Health, Educaton, and

Welfare 66.7 823 +234 81.2 - 13

Library of Congres’. 325 348 + 71 361 + 3.7

Department of the Intencr 161 206 +28.0 25.6 4243
Natonal Aeronautics and Space

Administration 247 24.4 - 12 25.0 + 25

Departmert of Agniculture 12.6 13.0 + 3.2 13.4 + 31

Natonal Science Foundation 107 102 - 47 73 -284

Other agencies 289 320 +107 338 + 56

Trends

e Between 1960 and 1975 fcderally funded S&TI activities expandedd
more than six times.

» In 1975 S&TI obligations were expected to be equal to 212 percent of

, total Federal R&D obligations.
\‘ "
ERIC

4
MY
A

44

¢ Research and developmen. n informati

¢ Sympusia and audiovisual media will

r__ct——__—l"—

The greatest S&TI increase in absolute te
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expected to account for 46 percent of th

37 percent in 1960. 1

¢ Conversely, the funding for publication

largest S&TI category, is expected to m
total. against 49 percent in 1960. Evens
category has been substantial.

largest S&TI category—an estimated 1
compared with 4 percent in 1960. Thi
growth in the current (1973-75) period,
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percent of the S&TI total in 1975, comp

Trends in Federa: obliyations for scientifi
activities, by majer ca

[Doilars in muilion

Docu
tion,
Publication
Fiscal Total and infor
Year distnbution
1960 $759 $ 37.0
1961 91.6 48.7
1962 128 5 557
1963 164.5 677
1964 1203 2 539
1965 2247 68.2
1966 277.7 827
1967 324.4 87.1
1968 359.2 100.7
1969 3625 96.0
1970 306.8 98.9
197 3976 106.0
1972 4194 116 6
1973 437.9 122 6
1974 (est ) 467 9 131.6 N
1975 (est.) 485 0 141.0
Tinc b ydes $17 2 million for management, which was ceported se
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tual Estimates

Percent Percent

change change
973 1974 1973-74 1975 1974-75
7.9 $467.9 + 6.9 $485.0 + 3.7
61.1 157.6 - 22 161.8 + 2.7
84.6 93.0 + 9.9 100.8 + 84
66.7 823 +23.4 81.2 - 13
325 348 + 741 36.1 + 3.7
16.1 20.6 +28.0 25.6 +24.3
24.7 24.4 - 1.2 25.0 + 2.5
12.6 13.0 + 3.2 13.4 + 3.1
10.7 10.2 - 47 7.3 -28.4
289 32.0 +107 338 + 5.6

lly funded S&TI activities expanded

xpected to be equal to 2}2 percent of
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The greatest S&TI increase in absolute terms has been for documen-
tation, reference, and information services. This category in 1975 is
expected to account for 46 percent of the S&TI total, compared with
37 percent in 1960.

e Conversely, the funding for publication and distribution, the second

largest S&TI category, is expected to make up 29 percent of the 1975
total, against 49 percent in 1960. Even so, dollar growth for this
category has been substantial.

e Research and development in information sciences is now the third

largest S&TI category—an estimated 16 percent of the 1975 total—
compared with 4 percent in 1960. This area of activity shows no
growth in the current (1973-75) period. but the increase from 1960 to
1975 is the most extreme of any of the categories.

e Symposia and audiovisual media will account for an estimated 9

percent of the S&TI total in 1975, compared with 10 percent in 1960.

Trends in Federal obligations for scientific and technical information
activities, by major categories

[Doltars in mithons!

R&D ininfor-

Documenta- mation sCi-

tion, refer- Symposia ences, docu-

Publication ence and and mentation

Fiscal Total and information audiovisual and informa-

Year distribution services media tion systems,

techniques

and devices
1960. . $ 75.9 $ 37.0 $ 284 $ 76 $29
1961 . 91.6 48.7 29.0 6.7 7.2
1962 . 128.5 55.7 42.4 17.0 13.3
1963 164.5 67.7 64.0 21.6 11.9
1964 . 1203.2 59.9 90.8 227 12.6
1965 224.7 ©8.2 102.0 329 25
1966 277.7 8.7 124.6 225 48.0
1967 324.4 87.1 152.5 31.7 53.1
1968 359.2 100.7 165.6 344 58.8
1969 362.5 9.0 170.9 31.8 63.7
1970 386.8 98.9 198.1 32,6 62.1
1971 397.6 106.0 193.8 328 65.0
1972 419.4 116.6 196.5 36.5 69.7
1973 437.9 122.6 198.0 379 79.4
1974 (est ) 467.9 131.6 217.0 40.4 78.9
1975 (est.) 485.0 141.0 224.2 42.1 77.6

Nncludes $17 2 million for management, which was reported separately from the other categories in 1964 only




Categories

e Under each major category one subcate-
gory accounts for most of the costs. This
pattern has been consistent throughout the
1960-75 period.

e For publication and distribution, in 1975
more than nine out of ten doliars are
allocated to direct costs of tais function.

e For documentation, reference, and infor-
mation services, library and reference
accounts for almost four out of five dollars.

e Under symposia and audiovisual media,
symposia and technical meetings lay claim on
almost two oul of three dollars.

EMC

Aruitoxt provided by Eic:
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Federal obligations for scientific and technical mformatlon by actmty,,
FY 1975 (est )

$485 muthon

.
& .
bcate-
ThlS $141 mitlion $224 milhon s$42 m'":mé 57:8m6|:':"
ut the Pubhcation & Documentation, reference, Vmoosia
distnbution & information services auttiovisual nformation i
media, etc sciences etc v
- ——y . — T
P . .
197 o : g
S are ) B S 3 5
n. .
3!
infor- Publication & Support of Library & f\;’;ﬁ:?:;:: Translations Symposia Authovisual mf?;fr,y?)'l’u:)n -
aistnbuton publications reference N ‘ meda etc ) T
rence centers 2% 65% o sciences otc |+
i 95% 5% 78% 00 35% Yoor [,
ars - H
o — =
edia,
. SOURCE. Natonal Scrence Foundation
tm on
O
45

(1‘A




Agencies

e Although 22 agencies reported S&TI
activities for 1975, the leading 12 account for
more than 98 percent of the total dollars
obligated.

e S&TI costs are not wholly comparable
among agencies; some agencies have full
reporting systems while others lack the
means for capturing ali their S&TI costs. In
the 1973-75 period, 13 agencies reported no
S&TI obligations despite reporting R&D
programs. In some cases agencies cannot
identify S&TI costs; in others. ali such costs
are incurred under extramural R&D
contracts and grants.

e The ratio of S&TI obligations to the R&D
obligations of an agency varies widely from
one agency to another. Only in some cases do
S&TI efforts bear a direct relationship to an
agency's R&D work. They often represent
independent services, such-as those of the
Patent Office within Commerce, the National
Agricultural Library within USDA or the
S&TI activities of the Library of Congress.

e DOD, HEW, and Commerce together
account for 71 percent of the S&TI total in
1975.

e DOD will account for an estimated 33
percent of total Federal S&TI obligations in
1975. as much a reflection of the Army’s S&TI
reporting systems as any other factor.
Although Navy and Air Force R&D program
totals are larger than that of the Army, their
reported S&TI totals are lower. The Defense
Agencies represuat a substantial portion of
the DOD total, largely because they include
@ : Defense Documentation Center.

ERIC

Aruitoxt provided by Eic:

Distribution of Federal cbligations for scientific
and technical information, by agency and
subdivision, fiscal year 1975 (est.)

[Doltars in millions]

Total
Agercy and subdivision ob'igations Percent
Total, all agencies ... .. $435.0 100.0
Department of Defense . .. 161.8 33.4
Department of the Army 69.7 14.4
Department of the Navy . 179 3.7
Department of the Air Force 246 5.1
Defense Agencies . 495 10.2
Department of Commerce . . 100.8 20.8
Patent Office 736 152
National Technical
Information Service . 11.7 24
National Bureau of
Standards 95 20
National Oceanic and At-
mosphenc Administration 4.8 10
Other . 1.2 .2
Department of Health,
Education, and Welfare . . 81.2 15.7
National Institutes of Health 58.6 12.1
{National Library of
Medicine) . {28.0) (5.8
Alcohol, Drug Abuse and
Mental deaith
Administration .. 11.0 2.3
Health Resources
Administration . ... 46 9
Food and Drug
Administration .. . . 4.4 9
Library of Congress 36.1 7.4
Department of the Interior 25.6 5.3
Geological Survey . 18.3 3.8
Other 7.3 1.5
National Aeronautics and
Space Administration 25.0 5.2
Department of Agniculture ... 134 2.8
National Agricultural lerary 49 1.0
Forest Service 3.9 .8
Agricultural Research
Service . 3.6 .7
Other 1.0 2
National Science Foundation. 7.3 1.5
Atomic Energy Commussion 70 14
Veterans Administration 6.6 1.4
Department of T-ansportation 6.0 12
Smithsonian Institution 56 12
Other agencies 8.6 1.8
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Distribution of Federal obligations for scientific
and technical information, by agency and
subdivision, fiscal year 1975 {est.)

|Dollars in millions}

Total
Agency and subdivision obligations Percent
Total, all agencies $485.0 100.0
Department of Defense - 161.8 33.4
Department of the Army 69.7 14.4
Department of the Navy 17.9 3.7
Department of the Air Force 246 5.1
Defense Agencies 495 10.2
Department of Commerce 100.8 20.8
Patent Office 736 15.2
Nautonal Technical
information Service 1.7 24
National Bureau of
Standards 9.5 2.0
Nauonal Oceanic and At-
mospheric Administration 4.8 1.0
Other 12 .2
Department of Health,
Education, and Welfare 81.2 16.7
National Insututes of Health 58.6 12.1
(National Library of
Medicine) (28.0) (5.8)
Alcohni, Drug Abuse, and
Mental Health
Administration . . 11.0 2.3
Health Resources
Administration L. 4.6 .9
Food and Drug
Administration 4.4 .9
Library of Congress 361 74
Department of the Interior . 25.6 5.3
Geological Survey 18.3 3.8
Other 7.3 1.5
National Aeronautics and
Space Administration 25.0 5.2
Department of Agriculture 13.4 2.8
Natsonal Agncultural Library 4.9 1.0
Forest Service 39 .8
Agricultural Research
Service 3€ .7
Other 1.0 2
National Science Foundation 73 1.5
Atomic Energy Commussion 70 1.4
Veterans Administration 66 14
Department of Transportation 60 1.2
Smithsonian Institution 5.6 12
Other agencies 86 1.8
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® The gain in 1975 in funding for Commerce
is the largest absolutely and reflects
increased publication costs for the Patent
Office. In 1975 Commerce is expected to
represent 21 percent of the S&TI total.

e HEW will make up 17 percent of the
Federal S&TI total in 1975; almost three-
fourths of this effort is in the National
Institutes of Health, the larger part in the
National Library of Medicine.

® Interior reflects the largest relative in-
crease in 1975, mostly for the Geological
Survey with higher costs in all categories.

e NASA and AEC, despite large overall R&D
programs, report comparatively small
amounts for S&TI purposes because so much
of their R&D work, including S&TI activities
connected therewith, is performed extra-
murally.

Activities

e Certain agencies tend to be predominant in
certain categories of S&TI activity. Although
DOD reports considerable activity in all four
major categories, HEW is active in three,
NASA in two, and Commerce in two.

e S&TI functions tend to flow back and forth
between categories. Often an agency will
initiate S5&TI activities in one category, or
subcategory, and as its R&D programs grow,
extend into the other categories.



Category 1. Publication and Distribution
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SOURCE: National Science Foundation

COMMERCE: Patent Office
70.800 patents in FY 1975 (est )
Official Gazette. weekly abstracts of current patents

DOD: Departments of the Army. Navy. and Air Force
Journal articles
Techmcal reports
Technical notes
Technical memorandums
Contractors’ and grantees’ reports
Research reviews
Research bulletins
Research reports
Newsletters
Surveys
Monographs
Proceedings of symposia
Handbooks
Books
Abstracts and bibliographies

NASA
Journal articles
y~shmcal reports. notes, and memorandums

ERIC

Aruitoxt provided by Eic:

Contractors’ reports

Conference proceedings

Scientific and Techmical Abstracts (STAR)
International Aerospace Abstracts
Indexes

Bibhiographies

Techmical reprints

Special publications

INTERIOR: Geological Survey
Books
Maps
Charts
Atlases
Research summaries
Journal articles
Bibliography of North American Geology
Geophysical Abstracts

HEW: National Institutes of Health
Journals of the institutes
Journal articles
Indexes
Bibliographies
Abstracts
Monographs
Books
Reports
Alcohol. Drug Abuse,
and Mental Health Administration
Scientific and technical papers
Manuals
Reviews and analyses
Journal articles
Office of Education
Research in Education

USDA
Papers
Bulletins
Reports
Periodicals

AEC
Technical reports
Progress reports
Summary reports
Topical reports
Journal articles
Proceedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies
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Aruitoxt provided by Eic:

Contractors’ reports

Conference proceedings

Scientific and Technical Abstracts (STAR)
International Aerospace Abstracts
Indexes

Bibhographies

Technical reprints

Speaial publkcations

INTERIOR: Geological Survey
Books
Maps
Charts
Atlases
Research summaries
Journal articles
Bibliography of North American Geology
Geophysical Abstracts

HEW: National Institutes of Health
Journals of the institutes
Journal articles
Indexes
Bibhiographies
Abstracts
Monographs
Books
Reports
Alcohol, Drug Abuse,
and Mental Health Administration
Scientific and techmical papers
Manuals
Reviews and analyses
Journal articles
Office of Education
Research m Education

USDA
Papers
Bulletins
Reports
Periodicals

AEC
Techmeal reports
Progress reports
Summary reports
Topica!l reports
Journal articles
Proc eedings of meetings
Nuclear Science Abstracts
Progress reviews
Books
Monographs
Bibliographies

47

Category 2, Documentation, reference, and infor-
mation services

. $226 milfion. -
; - ipercenti " - - ¢

.':Jig" 20’«’

e . R S ot Rt

DOD: Defense Agencies
Defense Documentation Center
Departments of the Army, Navy, and Air Force
Libraries
Specialized information centers
Technical information analysis centers
Translations

HEW: National Institutes of Health
National Library of Medicine
Specialized information centers
Translations

Office of Education
ERIC system of information clearinghouses in
education research
Food and Drug Administration
Speciahzed information centers
Alcohol, Drug Abuse,
and Mental Health Administration
Specialized information centers

LIBRARY OF CONGRESS
Science and technology portion

COMMERCE: Paient Office
Search Room
National Bureau of Standards
National Techmcal Information Service (NTIS)
National Standard Reference Data System (NSRDS)

41



NASA HEW: National Institutes of Health

ST! documentation facihty Travel to scientific meetings. U.S. and abroad
Headquarters and field center hbraries Support of conferences and symposia
Speciahized information centers Support of international congresses
Regional dissemination centers Sound films on bady functions. diseases. and treatment
Translations TV interviews
Shdes
DOT Photographs
Specialized information centers Exhibits
USDA

NASA
Participation 1n and support of scientific symposia and
technical meetings

Nationa! Agricultural Library

Category 3. Symposia and audiovisual media

|
|
|
|
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VA i
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Films - 1
$42 million . Shdes |
i
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media

Force

s, scientfic

HEW: National Institutes of Health
Travel to scientific meetings, U.S and abroad
Support of conferences and symposia
Support of international congresses
Sound films on body functions, diseases. and treatment
TV interviews
Shdes
Photographs
Exhits

NASA
Participation 1 and support of scientific. symposia and
techiical meetings

VA
Participation 1n seminars and symposia
Films
Shdes

Category 4. Research and development in infor-
mation sciences, documentation, and information
systems, techniques, and devices

$78 miillion
{Percent)
0 20 40 60
iR

T

DOD

HEW

NSF :I

Commerce ]

Library of ]
Congress

SOURCE* Nationa! Science Foundation
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DOD: Yefense Agencies (largely ARPA)

Pepartments of the Army, Navy. and Air Force

R&D in advanced information systems

Development of engineering data systems

Support of development of disciphne-based information
systems

Stuches of man-computer relationships (Project MAC)

Basic research mn information sciences

HEW: Nationel lastitutes of Health (including NLM)

Improvement of MEDLARS system at NLM

Development of mechamzed searching services in the
institutes

Development of computer time-sharing techniques
Alcohol, Drug Abuse,
and Mental Health Administration

Improvement of information systems
Office of Education

Bibhiographic antomation of large hbrary operations

Development of ai. antomated nstructional materials-
handhng progiam

NSF
Support of informatien systems development
Rescarch in commumcation process and retrieval
strategies

%
Y
110
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APPENDIXES

A. Technical Notes

Federally Funded Research and
Development Centers

C. Statistical Tables, Part I

o

Note

The detailed statistical tables for this volume for parts I and II,
appendixes Cand D, have been published separately under one cover.

Included on pp. 58-66 in this volume are appendix C summary
tables 1. 2, and 3. as well as a complete listing of all the tables in
appendixes Cand D. Detailed statistical tables may be obtaired gratis
from the National Science Foundation, Washington, D. C. 20550.
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APPENDIX A

Technical Notes

"
P

SCOPE AND METHOD

This report 1s organized 1n two parts. Part 11s concerned
with Federal funds for research. development, and R&D
plant. and part 1} reports on funds for activities associated
with the collection and dissemiation of scientific and
technical information.

Between March and May of 1974, 34 Federal agencies and
therr subdivisicns — a total of 93 individual respondents —
submitted data in response to a suryey duestionnaire
developed bv the Foundation and distributed in January 1974.
With the exception of AEC and NASA. the data received from
the agencies were in terms of obligations and expenditures
incurred. or expected to be incurred. regardless of when the
funds were appropriated or whether they were identified in
the respondent’s budget specifically for R&D activities. The
AEC data for rosearch and development were roported in
terms of accrued costs. while the R&D plant transactions
were reported in terms of obligations. NASA reported its
1973 transactions in terms of obligations incurred. whereas
the 1974 and .975 transactions -ere in terms of the budget
plan, which approximates obligations.

Federal agencies also provided R&D data to the Office of
Management and Budget for inclusion in "Special Analysis O
{Revised). Federal Research and Development Programs™ in
The Budget of the United States Government. Fiscal Year
1975. Although the R&D data in the two reports are
reconcilable {see Relation to Othor Reports. pg. 55). the data
in the Federal Funds report are more comprehedsive and are
tabulated in greater detail. Furthermore. the Federal Funds
report ncorporates data revisions that have resulted from
changes made within the R&D portion of the budget
subsequent to its presentation by the President to Congress io
Fc'hrunry 1974.

DEFINITIONS

Defintions are presented for the two parts of the report.
Some definitions in part I are also applicable to part Il. The
defuntions are essentially unchanged from prior issues of the
Federal Funds series.

Part 1. Reseax<h, Developinent, and R&D Plant

(1) RESEARCH. DEVELOPMENT. AND R&D PLANT

This term ncludes all direct. indirect, inmidental. or
related costs resulting from or necessary U research.
development, and R&D plant. regardless of whether the
research and development are performed by a Fedoral
agency (intramural) or performed by private individuals and
orgamzations uader grant or contract (extramurai).
Research and development exclude routine product testing.
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IDIX A

SCOPE AND METHOD

This report s orgamzed in two parts Part I is concerned
wih Federal funds for research. development, and R&D
plant, and part Il reports on funds for actwvities associated
with the collection and dissemination of scientific and
techmcal information.

Between March and May of 1974, 34 Federal agencies and
their subdivisions = a total of 93 individuai respendents —
subniitted data in response to a survey questionnaire
developed by the Foundation and distributed in January 1974
With the exception of AEC and NASA, the data received from
the agencies were in terms of obhigations and expenditures
incurred, or expedted to be incurred, regardless of when the
funds were apprupriated or whethor they were wentifted 1n
the respondent’s budget spectfically for R&D activities. The
AEC data for research and development were reported in
terms of accrued costs. while the R&D plant transactions
were reported n terms of obligations. NASA reported 1its
1973 transactions 1n terms of obhgations incurred. whereas
the 1974 and 1975 transactions weie 1n terms of the budget
plan, which approximates obligations.

Federal agencies also provided R&D data to the Oftize of
Management and Budget for mnclusion in “Special Analysis O
{Revised) Federal Research and Development Programs™ in
The Budget of the United States Government, Fiscal Year
1975 Although the R&D data in the two reports are
reconcilable (see Relation to Other Reports, pg 55). the data
m the Federal Funds report are more comprehensive and are
tabulated in greater detail Furthermore, the Federal Funds
report incorporates data revisions that have resulted from
changes made within the R&D portion of the budget
subsequent to its presentation by the President to Congress in
February 1974

DEFINITIONS

Definitions are presented for the two parts of the report
Some defintions in part 1 are also applicable to part IL. The
defimtions are escentially unchanged from prior 1ssnes of the
Federal Funds series

Part I. Research, Development, and R&D Plant

(1} RESEARCH. DEVELOPMENT, AND R&D PLANT

This term indludes all direct. indirect. 'nudental, or
related custs resulting from or necessary tu research,
development, and R&D plant, regardless of whether the
research and development are performed by 4 Federal
dgundy (intramural) ur perfurmed by private indiv duals and
urpaiizativns under grant ur contract (extramural)
Research and development exclude rontine product testing.

50

quality control, mapping and surveys, collection of
general-purpose statistics, experimental production, and
activities concerned primarily with the dissemination of
scientific information and the tramning of scientific
manpower,

a Research s systematic, intensive stndy directed toward
fuller scientific knowledge or understanding of the subject
studied. Research 1s classifred as enher basic or applied.

In basic research the investigator 1s concerned primenly
with gaimng a fuller knowledge ur understand: g of the
subject under study.

in applied research the investigator is primarily interested
n a practica! use of the knowledge or understanding for
purpose of meeting a recogmzed need.

b. Development 1s systematic use of the knowledge and
understanding gamned from research. directed toward the
production of useful materials. devices. systems, or methods,
including design and development of prototypes and
processes. It excludes quality control, routine product
testing. and production.

¢ R&D plant (R&D facihities and fixed equipment, such as
reactors. wind tunnels. and radio telescopes) includes
acqusition of. construction of, major repairs to, or altera-
trons in structure, works, equipment. facihities. or land, for
use i R&D activities at Federal or non-Federai installations.
Excluded from the R&D plant category are expendable
equmpment and office furmture and aquipment. Obhigations
for foreign R&D plant are hmited to Federal funds for
facihties located abroad and used mn support of foreign
research and development

(2) OBLIGA'TIONS AND EXPENDITURES

a. Obligations represent the amounts for orders placed,
contracts awsarded, services received. and similar transac-
tions during a given period. regardless of when the funds
were appropriated and when future payment of money is
required.

b. Expenditures represent the amounts for checks issued
and cash payments made during a given periud. regardless of
when the funds were appropnated.

For those agencies operating on a cost-type budget.
wccrued expenditures and costs are reported nstead of
obligations. Accrued expenditures represent all costs
accrued during the reporting pe.od Lxcept those subject to
reimbursement frum other agencies. The information on
expenditures represents net cash psyments for research,
development. and R&D plant. exclusive of any receipts of the
agency for those purposes.




The obligations and expenditures reported cover all
transactions from all funds avalable to the agency from
direct appropriations. trust funds or special account
receipts. corporate income, or other sources. including funds
approprated by the President, that the agency received or
expects to receive The amounts reported for each year
reflect obligations and expenditures for that year regardless
of when the funds were onginally authcrized or received and
regardless of whether they were appropriated, received, or
identified in the agency's budget specifically Jor research.
development, or R&D plant.

An agency making a transfer of funds to another agency
ncludes such transfers in its report of obligations and
expenditures. The recewing agency does not report, for
purposes of this survey, funds transterred to 1t from another
ageucy. Similarly. a subdivision of an agency reports such
obhigations or expenditures

Obligations and expenditures for work performed in
foresgn countries include funds directly available to Federal
agenies and spectal foreign currencies separately appropri-
ated (The latter currencies are derwed largely from
provisionis of Pubhic Law 480. 1954. as amended )

(3) COST COVERAGE

Funds reported for research and development reflect full
costs. In addition to costs of specific R&D projects. the
apphcable overhead costs are also included. The a-nounts
reported include the costs of planning and administering R&D
programs, laboratory overhead. pay of mlitary personnel.
and departmental administration.

(4) FISCAL YEAR

The fiscal year i the Government accounting period begin-
ning July 1 of vne year :nd ending June 30 of the following
talendar year. thus. fiscal year 1975 began on July 1, 1974
and will end June 30. 1975.

(5) AGENCY

An agency 1s an orgamzaton of the Federal Government
whose principal executive officer reports to the President.
The only exception 1s the Library of Congress. which is also
included in the survey. The term subdivision refers to any
major orgamzational unmit of a reporting agency, such as a
bureau, division, office, or service.

(6) PERFORMERS

Performers are either intramural o:ganizations accom-
plishing operating functions or extramural organizations or
persons receiving support or providing services as 4 result of
a contract or grant

4 Intramural performers are the agencies of the Federal
Guvernment. Their work s carned on directly by their own
personnel. Obligutions reported under this category are for
activities performed by the reporting agency itself, or they
represent funds that the agency transfer to anuther Federal
agerey for performance for work. The ultimate performer
mus: be a Federal agency. If the ultimate perfermer is not a
Fedes al agency. the funds so transferred are reported by the
transferring agency under the appropriaie extramural
peiformer category (industrial firms. universities and
colleges. other nonprofit institutions). Intramural perfor-
mance includes the costs of supplies and equpment,
essentially of an “off-the-shelf** nature. that are procured for
use in intramural research and development Also included
as part of the intramural performance total are the expenses
of Federal personnel engaged in planning and administering
intramural and extramural R&D programs.

b Extramural performe:s are all organizations outside the
Federal complex that perform with Federal funds under
contract or grant. Only costs of actual extramural R&D
performance are reported. For example, the purchase from
an extramural source of a launch vehicle which is
operational. i.e.. has gone beyond the development or
prototype stage and which is used 1n an intramural Federal
nstallation for the performance of research and develop-
ment, is reported as part of the cost of intramural research
and development. Extramural performers are identified as
follows.

(1) Industrial firms are those orgamizations that may
legally distribute net earnings to individuals or to other
organizations.

(1) Universities and colleges are institutions engaged
primarily in providing resident instruction for at least a
2 year program above the secondary school level. Included
are colleges of liberal arts. schools of erts and sciences.
professional schools. such as in engineering and medicine.
inclading affiliated hospitals: associated research insti-
tutes: and agricultural experiment stations.

(in) Other nonprofit nstitutions are private crganiza-
tions other than educational institutions, no part ¢f whose
net earn.ags nure to the benefit of a private ste-kholder or
mdividual. and other private organizations or7 *niz-« fur
the exclusive purpose of turning over their enti¢ net
earnings to such nonprofit orgamizations Also. private
individuals directly awarded R&D grants or contracts are
mcluded under nonprofit institutions.

(iv) Federally Funded Research and Development
Centers are R&D-performing organizations exclusively or
substantially financed by the Federal Government that are
suppurted by the Federal Government either to meet a
particular R&D objective or. 1n some instances, tn provide
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a Intramural performers are the ugencies of the Federal
Government Their workis carried on directly by their own
personnel Obhgations reported under this category are for
activities performed by the reporting agency itself, or they
represent funds that the agency transfer to another Federal
agency for performance for work. The ultimate performer
must be a Federal agency If the ultimate performer 1s not a
Federal agency. the funds so transferred are reported by the
transferring agency under the approprnate extramural
performer category (industrial firms. universities and
rolleges other nonprofit institutions} Intramural perfor-
mance includes the costs of supplies and equipment,
essentially of an off-the-shelf " nature. that are procured for
use 1n intramural research and development Also included
as part of the intramural performance total are the expenses
of Federal personnel engaged in planning and administering
mtramural and extramural R&D programs

b Extramural performers are all organizations outside the
Federal complex that g:form with Federal funds under
contract or grant. Only costs of actual extramural R&D
performance are reported. For example, the purchase from
an extramural source of a launch iehicle which 1s
operational. 1 e.. has gone beyond the development or
prototype stage and which 1s used 1n an intramural Federal
installation for the performance of research and develop-
meat. 1s reported as pa~t of the cost of intramural research
and development. Extramural performers are identified as
follows: )

(i} Industrial firms are those orgamzations that may
legally distribute net earnings to individuals or to other
organizations.

(1) Universities and colleges are nstitutions engaged
primanly o providing resident insteuction for at least a
2-vedr prugram above the secundary school level. Included
are colleges of hiberal arts. schools of arts and sciences.
professional sc.hools. such as in engineering and medicine.
imcluding affiliated hospitals, assvciated research insti-
tutes. and agricultural expenment stations.

(in) Other nonprofit instituaons are private organiza-
tions other thar educ ational nstitutions. no part of whose
net earnings inure to the benefit of a private stockholder or
individual. and other private organizations orgamized for
the exclusive purpose of turning over their entire net
earnings to such nonprofit orgamizations. Also. private
individuals directly awarded R&D grants or contracts ere
included under nonprofit ynstitutions.

(1) Tederully Funded Research and Cevelopment
fenuters are R&D-performing vrganizations exclusively or
substantially finand ed by the Federal Government that are
supported by the Federal Government either tv meet a
particular R&D objective or. 1n some mstances. to provide
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major facilities at universities for reseasch and associatea
traiming purposes. Each center 1s administered by one o1
the above extramural performers.

In general. all of the following qualification critena are
met by an nstitutional unit before 1t 1s included in the
Federally Funded Research and Develecpment Center
category. {1} Its primary activities include one or more of
the followng. basic research. applied research, develop-
ment, or management of research and development (spe-
cifically excluded are organizations engaged primarnly 1n
routine quahty control and testing. routine service actvi-
ties. production. mapping and surveys. and information
dissemination}. (2} 1t1s a separate operwional umt within
the parent orgamization or 1s orgamzed as a separately
wncorporated orgamzation. (3) 1t perfor ms actual research
and development or R&D management either upon direct
request of the Federal Government or under a broad
charter from the Federal Government. but in either case
ur-er the direct momtorship of the Federal Government:
(4! ' recewes its major financial support (70 percent or
more) from the Federal Government. usually from one
agency: (5) it has or is expected to have a long-term
relationship with its sponsoring agency (about 5 years or
more). as evidence by specific obligations assumed by it
and the agency: (6) most or all of its facilities are owned
or are funded for in the contract with the Federal Govern-
ment, and (7} it has an average annual budget (operating
and capital equipment)} of at least $500.000.

(v) State and local governments are State and local
government agencies. excluding State and local universi-
ties and colleges. agricultural expenment stations. medical
schools, and affiliated hospitals Federal R&D funds
nbligated directly to such State and local education insti-
tutions are included under the universities and colleges
pertirming sector in this survey. Research and develop-
ment under the State and local category are either
performed by the State or local agencies themselves or
granted or contracted by such agencies for performance
by other arganizations. Regardless of the ultmate per-
former. laJeral R&D funds directed to State and local
governments . re reported under the State and local
government scctor and no other.

(vt) Foreign performers are confined to foreign citizens.
orgamzations, or governments. a‘ well as international
orgamizations, such as NATO. UNESCO. WHO. performing
work abroad financed by the Federal Government.
Excluded are payments to U.S. agencies. organizations.
or citizens performing rasearch and development abroad
for the Tederai Gov: rnment. (The survey objectives do not
include information on  offshore payments.) Also
excluded are puyments to foreign scientists performing n
the United States.




(7) TIELDS OF SCIENCE

The fields of science i this survey are divided nto eight
broad field categories. most of them consisting of a number of
detailed fields. The broad fields are hfe sciences. psychology,
physical sciences. environmental sciences. mathematics.
engmeering. social sciences. and other sciences not
elsewhere tlassified. The followinyg listing presents the fields
grouped under each of the broad fields. together with
illustrative disciphnes.

a. Life sciences consist of the biological. chmcal medical.
re
other medical sciences. and life sciences not elsewhere
classified.

Life sciences include the following disciplines Anatomy.
ammal suences, bactenology. biochemistry, bisgeography.
biological oceanography: biophvsics: dentistry: ecology:
embryology: entomology: evolutionary biology: genetics:
smmunology: internal medicine: microbiology: neurology.
nutrition and metabolism. opthalmology. parasitology:
pathology. pharmacology: pharmacy: physical anthropology.
physical medicine and rehabitation: physiology: plant
sciences. pochatry, preventwe medicine and public health:
psychiatry. radiobiology: radiology: surgery: systematics:
veterinarv medicine.

Research in some of these discipiines may be classed as
biologreal. chnial medical. or uther medical. depending
upon the aature of the particular project.

Bwlogical sciences are those which. apart from the climcal
medical and other medical sciences as defined below. deal
with the origin, development. structure. function. and
interactions of hving things

Chnical medical sciences are concerned with the study of
the pathogencsis, dragnosis. or the.apy of a partcular
disease or abnormal condition 1n hving human subjects under
controlled conditions

Other medical sciences are concerned with studies of the
causes. effects. prevention. or control of abnormal conditions
in man or in his environment as they relate to health, except
for the climcal aspects as defined above.

Life sciences. necl

b Psychology deals with behavior. mental processes. and
individual and group Characteristics and abilities Psyrhnlo-
2y 15 divided mito three categories bwlogical aspects. social

<hsped ts. and psvehologic al sciences not elsewhere classified
Examples of the disciplines under each of these fields are

Biological aspects.

experimental psycholugy. ammal ochavior. «imcal psychnlo-
gv. comparative psychology. ethology.

Q  atelewhere clasafied includes multidisophinary projects within
E lC broad field and wingle-disaplinary projects for which a separate
I has not he asagned
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Social aspects:

soctal psychology. educational, personnel. vocational
psychology and testing. industrial and engineering
psychology. development and personality

Psychological sciences. necl

«. Physical sciences are concerned with the under-
standing of the matenal universe and its phenomena They
comprise the ficlds of astronomy. chemistry. physics. and
physical sciences not elsewhere classified. Examples of the
disciplines under each of these ficlds are:

Astronomy:

laboratory astrophysics, optical astronomy, radio astro-
nomy. theoretical astrophysics. X-ray. Gamma-ray. neutrino
astronomy.

Chenmustry:
wnorganic, organo-metallic, orgamic, physical.
Physics

acoustics: atomic and molecular: condensed matter:
elementary particles: nuclear structure. optics. plasma.

Physical sciences. nec!

1. Environmental sciences (terrestrial and extraterres-
trial) are concerned with the gross nonbiological properties
of the areas of the solar system which directly or indirectly
affect man’s survival and welfare; they comprise the fields of
atmospheric sciences. geological sciences, oceanography,
and environmental sciences not elsewhere classified.
Obhgations for oceanography are confined to studies
supporting physical oceanography Studies pertaining to life
in the sea. or other bodies of water, are reported as support
biology Support of ship operations is. where appropriate.
prorated between physical and biological oceanography.
Examples of the disciplines under each of these fields follow.

Atmospheric sciences:

aeronomy; solar: weather modification: extraterrestrial
atmospheres; meteorology.

Geological sciences.

engineering geophysics. general geology. geodesy and
gravity: geomagnetsm. hydrology, worganic geochemstry.
wsotopic. geochemistry, orgamic geochemistry, laboratory
geophysics. paleomagnetism, paleontology. physical
geography and cartography. seismology. soil sciences

Oreanography:

chemical oceanography. geological oceanography. physical
oreanography, manne geophysics.

Environmental sciences. necl
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Socia! aspects

social psvehology. educational. personnel. vocational
psychology and testing: mdustrial and engineering
psychology: development and personality

Psychalogiccl sciences. necl

« Physical sciences are counierned with the under-
stamding of he material universe and its phenomena. They
comprise the fields of astronomy. chemistry, physws, and
physital suiences not elsewhere lassified. Examples of the
chsciphnes under each of these fields are

Astronomy

laboratory astrophysics: optical astronomy: radio astro-
nomv. theoretical astrophysics: X-ray. Gamma-ray. neutrino
astroromy

Chemustry
norganic. organo-metallic: organic. physical.
Physies

acoustics. atomic and molecular: condensed matter:
elementary particles: » clear structure: optics: plasma.

Physical scrences. nec’

d Environmental zcienc s (terrestrial and extraterres-
trial) are concerned with the gross nonbiological properties
of the areas of the solar system which directly or indirectly
affect man’'s survival and welfare: they comprise the fields of
atmospheric sciences. geological sciences. oceanograpny.
and environmental sciences not elsewhere classified.
Obligations for oceanography are confined to studies
supporting physical oceanography. Studies pertaining to life
1n the sea. or c.ther bodies of water, are reported as suppor.
biology  Support of ship operations 1s. where appropriate.
prorated between phvsical and biological oceanography
E~xamples of th.: disciplines under each of these fields follow

Atmospheric sciences.

aervnumy, solar. weather modification. extraterrestrial
atmospheres: meteorology.

Geological s:.iences

engineening reophysics. general gevlogy. geodesy and
pravity. geomagnetism. hydrology. inurgenic geod hemistry.
wotupte geodhemistry, organic  geochemistry, laboratory
geuphvsies, paleomagnetism. paleontology. physical
gevgraphy and cartography, seismology. soill sciences

Oceanography

chemical eceanography: geological oceanography: physical
oceanography: marine geophysics.

Environmental sciences. nec I
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e Mathematics employs logical reasoning with the aid of
symbols and 1s concerned with the development of methods of
operation employing such symbols. Examples of mathematical
disciplines are algebra: analysis: apphed mathematics:
computer science: foundations and logic: geometry:
numerical analysis: statistics. topology.

f Engineering is concerned with studies directed toward
developing engineering principles or toward making speaific
scientific principles usable in engineering practice Engineer-
ing is divided 1nto eight fields. aeronautical. astronautical.
chemical. civil. electrical. mechanical. metallurgy and
matenals. and engineering not elsewhere classified. The
following are examples of disciplines under each of these
fields

Aeronautical:
aerodynamics.

Astronautical:
aerospace: space technology.

Chemical”
petroleum: petroleum refining: process.

Civil*
architectural: hydrauhc: hydrologic: marine; samtary and
environmental: structural: transportation.

Electrical:
communication: electromic power.

Mechanical:
engineering mechanics

Metallurgy and materials:
ceramic. mining. textile. welding.

Engineering. nec!
agricultural, industrial and management. nuclear. ocean

engineering: systems.

g. Social sciences are directed toward an understanding
of the behavior of souial institutions and groups and of
individuals as members of a group These sciences include
anthrupology. economics. history. linguistics, political
science. sociology. and socal sciences not elsewhere
classified. The following are examples of the disciplines
under the fields of social sciences.

Anthropology:

archaeology: cultural and personality: social and ethnology:
applied anthropology.

;
i




Economics

econometrics and economi statisties: history of economc
thought: 1nternational economics. ndustnal. labor. and
agricultural economics: macroeconomics. microeconomics;
public finance and fiscal pohicy: theory. economic systems
and development.

History:
cultural, pohtical. social: history and philosophy of science.
Linguistics.

anthropological-archaeological. computational.  psycho-
hngwistics: sociolinguistics

Pohitical science:

area or regional stuches, comparative government: history of
political 1deas. 1n* rnational relations and law. national
pohtical and legal systems: pehitical theory: public
admmstration.

Sociology

womparative and histurical, complex urganizations. culture
and suuial structure, demography, group interactions. social
prublems and soual welfare. sutiolugical theory

Social sciences. necl

research in law and education not elsewhere classified:
socioeconomic geography.

h. Other scieaces not elsewhere classified includes
multidisuiplinary ana interdisciplinary projects that cannot
be classified within one of the above broad fields of science

{8) GROGRAPHIC( DISIRIBUTION OF 1973 R&D
OBLICATIONS

a Eleven agencies participated in the survey on the
geographic distmibution of obligations for research and
development and R&D plant. These 11 respondents
accounted for 98 percent of total Federal R&D and R&D plant
obhigations in 1973 The respondents were the Departments
of Agriculture, Commerce. Defense. the Interior. Transporta-
tion, and Health, Education. and Welfare: the Atomic Energy
Commssion. the Environmental Protection Agency: the
National Aeronautics and Space Administration: the
Mational Science Foundation; and the Office of Economic
Opportunity

b. Data for 1973 were requested in terms of the prineipal
loLativn {State or outlaying area) where the work was
perfurmed by the prime contractor. grantee. or intramural
urganizativn Where thus information was not available
their records. the respondents were asked to assign the

ERIC
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obligations to the State, outlying area, etc where the prime
contractor. grantee. or intramural organization was located.

¢ Obhgations were reported for research and develop-
ment as & combined amount.

d Specifically omitted from the survey were R&D
obhgations to foreign performers and obhgations for R&D
plant used in support of foreign performers.

e. In addition to obtaining data on a prime contractor or
grantee basis. the survey requested information on the geo-
graphic distribution of 1973 first-tier subcontracting under
each new and continwmng prime contract or grant for which
$20 million or more was obhgated in 1973.

Part I1. Scientific and Technical Information

Saentific and technical information consists of knowledge
or data resulting from the conduct of research and
development. or knowledge or data required for organizing.
administer:ng. or performing research and development. It
encompasses any nformation in recorded or other
communicable form which presents the status. progress. or
results of research and development in science or
technology

Exclusions:

(a) training costs for personnel engaged 1n saentific and
technical information activities,

(b) raw scientfic and technical data that have not been
processed for use by scientific personnel engaged in research
and development (covered in part I of this survey).

(c) statistical and general-purpose data that are collected
and orgamized for other than specific use n research and
development:

(d) information thathas been prepared primarily to inform
or instruct the general publicor others below the graduate or
professional level of scientific activity.

Saentific and techmeal information activities include all
management, admistrative. R&D, and operational efforts
directed to the planning. support, control, and improvement
of the functions or tasks that deal with the acqusition.
provessing, handhng, and commumcation of scientific and
techmcal wformation  These may ndlude the acquisition,
matenance, ur rental of spedial equipment pnimanly fur use
ut coniection with stentific and  techucal iformation
ac hivities

53

Catego:
tion Ac

(1) PUBI

(a) Pu
two acti

Pubii
performe
recordin
but not
fimished
evaluatic
technica
author, :
artwork,
reproduc
display.
printing.

These
the follox
and sym
process.
reviews,
phies. ir
and trea

Distrit
transmis
and tech
mailing.

Exclud
1n the co;
bibliogra
2, below
talks, sli
are inclu

b. Suy
out of Fe
arranger
contract:
conferen

(2) pOC
SERVICE

a. Lib
collectio:
techinica
periodice
referenc
heading
achivities



of economic
labor. and
0LCconomics:
mic systems

w: national
ry. public

classified:

d includes
that cannot
of science.

spondents
R&D plant

work was
intramural
vailable in
assign the

Aruitoxt provided by Eic:

ERIC

obligations to the State. outlying area. etc. where the prime
contractor. grantee, or intremural organization was located.

¢ Obligations were reported for research and develop-
ment as a combined amount.

d Speuifically omitted from the survey were R&D
obhgations to foreign performers and obligations for R&D
plant used 1n support of foreign performers

e In addition to obtaimng data on a prime contractor or
grantee basis. the survey requested information on the geo-
graphic distribution of 1973 first-tier subcontracting under
each new and continuing prime contract or grant for which
$20 mithon or more was obhgated 1n 1973,

Part II. Scientific and Technical Information

Scientsfic and technical information consists of knowledge
or ddta resulting from the conduct of research and
develupment, or knuwledge or data required fur vrganizing.
admiuustening, or performing research and development [t
tneumpdsses ofy anfurmation in recorded or other
communicable furm which presents the status. prugress. or
results of research and development in science or
tec hnology

Exclusions

(a) trauming costs for personnel engaged in scientific and
tec hmc af information activities.

{b) raw srientific and techmcal data that have not been
processed for use by scientific personnel engaged in research
and developnient (covered in part [ of this survey).

(c) statistical and general-purpose data that are collected
and organized for other than specific use 1n research and
development.

(d) mformation that has been prepared primarily to inform
or instruct the general public or others below the graduate or
professional level of scientific activity

Saentific and techmieal information activities include all
managemeat, admimstrative. R&D. and operatonal efforts
hrected to the planmng. support. coutrol, and improvement
of the functions or tasks that deal with the acyusition,
processing  handling, and communication of scientific and
tee hnwcal information These may include the acqusition.
maitenance or rental of special equipment primarily for use
i connection with soeatific and technical information
activities
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Categories of Scientific and Technical Informa-
tion Activity

(1) PUBLICATION AND DISTRIBUTION

(a) Publication and distribution. This subcategory includes
two activities,

Publicotion includes all document production tasks
performed after the author’s manuscript or similar initial
rece Jing of the information has been finished and leading to
but not mncluding mmtial 1ssuance or distribution of the
fimished document. Examples of publication activities:
evaluation of a manuscript or patent: professional writing:
technical or copy editing and revising not performed by the
author. abstractor. or bibliographer: technical drawing and
artwork: preparation of final copy for printing or other
reproduction, also composing. typesetting, proofreading,
display. 1llustrating, photographing, layout. makeup.
printing. mimeographing, and photoduphcation.

These publication activities may be concerned with any of
the fulluwing data cumpilatiuns, proceedings of conferences
and sympusid. specifications and manuals used in the R&D
process. technical reports. journai articles, monogragphs,
revicws, dissertations, summaries. abstracts. bibliogra-
phies, indexes. special reports. patents. reference books.
and treatises

Distribution includes funcuaon: related to the imtial
transmission or dissemination of newly documented scientific
and techmcal information from source to user, for example,
mailing. shippirg. and maintenance of controls.

Excluded from category ! are professional efforts involved
in the compilation and preparation of reference documents or
biohiographies. These activities are included under category
2. below Alse excluded are audiovisual aids, such as taped
talks. shde presentations, and motion picture films. These
are included under category 3, below.

b. Support cf publications includes all page charges paid
out of Federal funds to primary journals: special subscription
arrangements to maintain primary journals: and grants or
contracts for publication and distribution of journals,
conference proceedings. monographs. or textbooks.

(2} DOCUMENTATION. REFERENCE AND INFORMATION
SERVICES

a. Library and reference services mcludes the acquisition.
collection. exchange. loan. and storage of scientific and
technical documentary materials. These may be books,
periodicals. manuals, reports. and drawings. and such
reference sources as abstract journals, indexes. and subject
heading and title hists. This subcategory includes such
activities as the organizing and processing of scientific and
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technical documentary materials, Such work may consist of
indexing. coding, filing, subject classifying. abstracting.
announcing. hsting. preparing bibhographies. reviewing.
screening. documenting, and cataloging.

This category includes rental or acquisition and
ma ntenance of computers and other equipment and costs of
thewr operation It ncludes special retrieval services
provided n response to user needs (reprography. SDIL
demand bibliographies, etc.). sale and loan of documentary
materials. dissemination of documents via mail and personal
visits, and haison activiies wrth users and other information
services.

Documentation centers, depusitories. clearinghouses. and
libraries are included under this subcategory (a)

b Specialized information center services (inclucing
techmcal information analysis center services) cover the
collection, review. summarization, and evaluation of
stientific and technical information and data in well-defined.
speuialized fields They include adwisory and other user
servies. Speuialized information centers may be either
disuipline- or missiwn-uriented. The services of these centers
are distingmished from thuse of documentation centers.
clearinghouses. and libraries, whose functions are primarily
woncerned with the handling of documents rather than with
the technical informativn contained in the documents

¢ Translatiens mclude all costs involved 1n the translation
of documents and other materials from one language to
another n support of R&D activities: also the purchase of
foreign journals and other materals to be translated.

(3) SYMPOSIA AND AUDIOVISUAL MEDIA

a Symposia and technical meetings include all efforts
directed to planning, scheduling. announcing, supporting.
sponsoring, conducting. and attending symposia. confer-
ences. and meetings pnmarily concerned with dissemnating
scientific and techmcal mformation The travel and
subsistence of participants n such symposia, conferences,
and meetings are covered n these costs

b. Audiovisual media and other forms of nonprinted
communisation refer tu the costs of producing technical and
documentary motion picture films, shdes, and photographs
tor R&I) purposes. as well as audio and visual aids. such as
taped talks. television film or visual magnetic tape. This
category also includes exhibits but excludes media primarily
mtended for training or pubhc information purposes.

(4) RESEARCH AND DEVELOPMENT IN INFORMATION
SCIENCES, DOCUMENTATION AND INFORMATION
SYSTEMS, TECHNIQUES AND DEVICES

This category mcludes the conduct and support of
y
y-~earch and development of new and nonconventonal

e
e

methods. techmiques. systems. and machines for improving
scientific and techmcal information functions under each of
the other three categories Such support would include
meetings related specifically to such R&D work

It also includes the conduct and support of studies and
surveys to 1dentfy broad and specific aspects of scientific
information problems. Examples of activities included under
this category are development and testing of machmes.
devices. and techmques for storage and retrieval of
nformation and data, lingwmstics research focused on
information processing, language and machine translation:
wformation theory; automata theory; artficial intelligence:
logic and switching theory: vperations or systems research
on scientific ond technicai information systems and
provesses. documentation or document storage and retrieval,
hibrary science: network dcsign: studies of subject
classification and indexing schemes: and studies of scientific
and technical information communmcation systems

Alsu included under this category are applicable R&D costs
for improving. modernizing, and renovating current scientific
and technical 'nformation, data. and communication
systems. Research and development conducted at documen-
tation Lenters, libraries, and specialized information centers
are included but not the Losts associated with establishing
new centers or systems once past the development state As
s0un ds a new system moves out of the experimental phase
and nto the operational phase, its costs are included under
the appropriate category and subcategory above (t, 2. or 3)
and no longer under category 4.

CHANGES IN REPORTING

Responses from the agencies in this survey, as in the
previous ones. reflect updating of estimates for the latest 2
years of the previous report. Such updating 1s normal in the
budgetary cycle In addition, from time to time responses
have reflected reappraisals and revisions in classification
of various phases of agencies’ R&D programs. When this has
occurred. the National Science Foundation has revised
prior-year data to mamntan consistency and comparabihty
with the most recent reporting. Since no statistical inquiry is
free of problems of concepts and definitons for the
respondents. revisions to improve the reporting are
encouraged by NSF No significant revisions in reporting.
however. were made for the agenciesn this present survey

LIMITATIONS OF THE DATA

Funds for research, develocpment. and other scientific
activities are reported on a three-year basis comparable with
the 1975 budget. upon which the data are based The
respondents have recorciled the data reported here with
amounts for scientific activihes shown in The Budget of the
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methods, techniques, systems, and machines fur improving
scientific and tedchmcal information functions under each of
the uther three catvgurics Such support would include
meetings related specifically to such R&D work.

It also includes the conduct and support of studies and
surveys to identify broad and specific aspects of scientific
mformation problems Examples of actinities included under
this category are development and testing of machines,
devices, and techniques for storage and retrieval of
mformation and data. linguistics researck focused on
information processing, language and machine translation.
information theory. automata theory. artificial intelligence.
Ingic and switching theory. operations or systems research
on scientific and technical information systems and
processes: documentation or document storage and retrieval.
Iibrary science: network design: studies of subject
Uassification and indexing sihe. s, and studies of scientific
and technical infurmation com.  ucation systems.

Also included under this cat gory are applicable R&D costs
for improving. modernizing, and renovating current scientific
and techmr al mnformation. data. and communication
systems Research and development conducted at documen-
tation certers, hbraries. and speciahized information centers
are mcluded but not the costs associated with establishing
new centers or systems once past the development state As
soon as a new system moves out of the experimental phase
and nto the operational phase. its costs are included under
the appropriae category and subcategory above (1. 2. or 3)
and no longer under category 4.

CHANGES [N REPORTING

Responses from the agencies in this survey. as in the
previous ones, reflect updating of estimates for the latest 2
vears of the previous report Such updating 1s normal 1n the
budgetary cycle In addition, from time to time responses
have reflerted reappraisals and revisions n classification
of various phases of agencies” R&D programs When this has
nccurred. the Natiwnal Science Foundation has rewvised
prior-yedar data to maintain consistency and c.ompurabnhty
with the most recent reporting Since no stotistical inguiry 1
free of problems of concepts and definitions for the
respundents. revisiuns tu improve the reporting are
eniouraged by NSF No significant revisions in reporting,
huwever. were made for the agencies in this present survey.

LIMITATIONS OF THE DATA

Fuuds for research, develupment. and other scientific
activilies are reported un g three-year basis womparable with

_the 1975 budget, upon which the data are bused The

respundents have recunuiled the data reported here wills
amuounts fur scientfic activities Jhivwnin The Budget of the
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United States Guvernment, Fisval Year 1975. The amounts
repurted fur each year indicate the obligations or
expenditures incurred in that year. regardless of when the
funds were authorized or received by an agency and
regardless of whether the funds were identified in the
agency's budget specifically for research. development, R&D
plant. or scientific and technical information activities.

Data submitted by the Federal agencies for 1973 are
considered to be actual since they represent essentially
vompleted transactions Amounts reported for 1974 and 1975
are estimates 1n that they are subject to further
appropriation, apportionment. or atlocation decisions. The
actual effects of those and other later actions on 1974 and
1975 expenditures and obligations will be reflected 1n next
year's report.

It 1s important to bear in mind that sabjective
determinations are often necessary in classifying the data.
Because of the scope of R&D programs and their
multihsciphinary nature. it 1s difficult to establish consistent
criteria for allocating efforts among the character-of-work
categories and the various fields of science. Also. funds for
R&D activihes may not be specifically identified 1n an
agency's budget. However, to meet survey requirements. the
participating agencies over the years have developed
increasingly consistent bases for classifying R&D data. Any
data revisions resulting from changes 1n an agency's
reporting practices have been incorporated into the
historical data to improve the comparability and consistency
of the statistical .ieries,

In some cases it has not been possible to report the full cost
of research and development. For example, the headquarters
costs of planning and administering R&D programs of DOD
and AEC are not included 1n these reports because these
agencies have indicated that it 1s administratively
impracticable to 1dentify the amounts.

R&D plant data reported here are to some extent
understated because of the difficulty encountered by some
agencies 1n 1dentifying and reporting this information.
particularly 1n the case of DOD and NASA. While DOD
repurts obligations for R&D plant funded by 1its construction
appropriation, DOD is able to 1dentify only a small portion of
the amount of R&D plant support included 1n R&D contracts
that were funded from 1ts RDT&E appropriation. NASA faces
simlar problems tn reporting R&D plant data.

In the area of scientfic and technical information.
extramural obligations are hmited to funds allocated for
grants and contracts that are primarily for the support of
scientific and technical information activities. As in prior
volumes of this series. extramural funds for information
activities Leiformed as supplemental. supperting service
under grants or contracts primanly for research and
develupment have been excluded because it is not feasible for




the respondent tu detormine what portivn of an R&D grant or
contract actaally suppurts infurmation activiies Some R&D
projects receive suppurt from several agencies through o
number of grants and or contracts, and in such nstances.
related infurmation activities pertaining tu the vveras R&D
project mav not be wentifisble under o specific grunt or
contract

RELATION TO OTHER REPORTS

11) FEDERAL SUPPORT TO UNIVERSITIES AND COLLEGES

The Nativnal Scrence Foundation prepdres reports
covening Federal suppurt of individudl colleges and
universities These reports are based vi data provided by the
Federal agencies in respunse to the reporting system
established by the Comm.. ve v Acvademic Science and
Engineering (CASE) of the Federdl Council fur Suience and
Technulogy (These repurts are referred to in this publication
as the CASE reports )

Both the CASE and Federal Funds reports provide data on
Federal obligativus fur research and development wnd R&D
plant to umversihes and colleges and to university-
admmstered Federally Funded Research and Development
Centers (I FRDC's) The CASE report. however, 1s based on
ubligations of Federdl agendies to each individual academi
nstitutivg, while the Federal Funds report s concerned with
vbligations to universities and vulleges as o performer group.
Further., the CASE study 1s based on reports of only 14
agencies (the Department of Agriculture: Commerce:
Defense, Health, Education, and Welfare, Housing and
Urban Develupment, the Interior, Labor, and Transportation,
the Atomic Energy Commussion, the Environmental Protection
Agency, the National Aeronautics and Space Adnunist. ation:
the National Science Foundahon: the Agency for Internatior-
al Development, and the Office of Economic Opportumtsj
whie Federal Funds s composed of ubhigations of a.l
agencies  (The 14 respondents for CASE account for 1 ,re
than 99 percent of the Federal R&D total to universities and
colleges aud virtually ali obhgations to umversity-
admimstered FFRDC's ) In addition, the CASE report includes
funds for other activities. such as science education and
nonscience support,

The different reporting provedures have led to different
amounts bewmny reported by CASE and Federal Funds as
follows

¢ The obligations fur resedarch and development to
uriversities and colleges repurted fur Federal Funds i 1973
amounted to $1,916 millivn. ur $45 mullivn mure than the
anvuut repurted for CASE Part of this differcice can be
attributed tu variations m the amounts repurted by HEW's
@ 9l Institutes of Health The Federal Funds R&D tutal

ERIC
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for the Natwnal Institutes of Heaslth included funds for
Geuneral Research Support grants, whereas in CASE they
were placed under the vategury of “general suppurt for
stience,” which s defined tu vover such grants, A difference
in repurted totals fur NSEF programs was another factor
cuntnibuting to the overall higher Federal Funds total. For
Federal Funds NSF reported that portion of science
development program funds which supported R&D activities,
while for CASE all such funds were reported under the
“general support for science’ category.

b The R&D obligation total to umiversity-admimstered
FFRDC's reported for Federal Funds was $725 bilhon m 1973,
or $184 mullivn less than reported for CASE. The $122 mullion
subcuntracted by NASA's Jet Propulsion Laboratory
accounted fur two-thurds of this difference Fur Federal
Funds this amount s included in ultimate-perfurmer
vategories (mamly industry), while for CASE the subcon-
tracted amount was included 1n the R&D obligations to
FFRD s administered by universities.

¢ The total R&D plant obhgations to umiversities and
« olleges reported for both Federal Funds and CASE were $43
million 1n 1973,

d. The total R&D pl.ut obligations to FFRDC's admimis-
tered by universities ut  ulleges repurted fur Federal Funds
wdb $162 million in 197 ur $67 mulliun more thau repurted
fur CASE Most of thus . rence arose from AEC reporting
“costs” for CASE and “ubligations™ for Federal Funds

Ihe following factors should also be considered in
womparing the data appearing in the two repoits

For Federal Funds each agency includes in its own
obligations the amounts transferred to other agencies for
furtherauce of its work, and the receving agencies do not
report funds transferred to them. On the other hand, in the
CASE survey. the data are reported by the agency that made
the final distribution ot the funds to a given wnstitution ‘Thus,
for the CASE survey, agencies included funds received from
uther agenc.es. and excluded funds transferred to other
agencigs, the reverse of the Federal Funds process. While
such transfers should balance each other out with no
resuling changes in total R&D obligations, these varying
repurting practices du add to the possibility of differences
between the two reports.

The CASE reports, in most mstances, are prepared by
dffesent vperational uints within each agency than thuse
that prepare the Federal Funds responses Furthermore, the
CASE data dre cullected several months earlier than the
Federal Funds statistics  Although, in theory, these
condions i thenselves should  nut lead to repurting
differenc es, 1z practice differences do arise.
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for the Natwnal Insttutes of Health ineluded fonds for
General Research Support grants. whereas in CASE they
were placed under the category of “general support for
science.” which s defined to cover such grants. A difference
i repurted totals for NSF programs was another factor
toilibating to the overdall higher Federal Funds total For
Federal Fands NSF o reported that portion  of science
development prugram funds which supported R&D activities.
while for CASE all such funds were reported under the
‘wenerul support for science’” category

L The R&D oblgation total tu vniversity-administered
FFEDC s reported for Federal Funds was $725 billion i 1973,
or $184 millivn less thau reported fur CASE The $122 millipn
subtontracted by NASA s Jet Propulsion Laboratory
actuanted for two-tturds of this difference. For Federal
Funds this amount 1s ncluded 1n ultimate-perfurmer
categormes (mainly industry), while for CASE the subcon-
tracted amount was included in the R&D obligations to
FFRDC s admimstered by umversities

¢ The total R&D plant obligations to umversities and
colleges reported fur both Federol Funds and CASE were $43
mullion 1 1973

d The total R&D plant obligations to FFRDC's admims-
tered by universiies and colleges reported for Federal Funds
was $162 midlion 1n 1973, or $67 nullion more than reported
for CASE Most of this difference arose from AEC reporting

costs for CASE and  wbligations’ for Federal Funds

The following factors shoukd also be considered n
compariny the data appearing in the two reports

For Federal Funds each agency includes n its own
ubligatiuns the amounts transferred to other agencies fur
furtherance of its work and the receinving agencies du nut
report funds transferred to them. On the other hand. in the
CASE survey, the data are reported by the agency that made
the final distribution of the funds to a given institetion. Thus,
for the CASE survey, agencies mcluded funds receved from
other agencies, and excluded funds transferred to other
agencies, the reverse of the Federal Funds process While
such transfers should balance each other out with no
resulting changes in tutal R&D obligations, these varying
reporling practices do add to the possibility of differenc es
between the two reports

The CASE reports. 1in most stances, are prepared by
Jdifferent uperational umts within each agency than those
that prepare the Federal Funds responses Furthermore. the
tASE data are collected several munths earhier thau the
Federal Funds stutistics  Although, in theury. these
cond'tions - themselves should not lead to reporting
differences 1n practice differences do arise
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{2) SPECIAL ANALYSES, BUDGET OF THE UNITED STATES

In a section of Special Analyses. Budget of the United
States Governmrent, the Office of Management and Budget
(OMB) publishes estimates of obhgations and expenditures
for research. development, and R&D plant However, the
data in “Special Analysis O (Revised). Federal Research and
Development Programs’™ in the 1975 budget do not provide as
much detail on character of work or performers as Foderal
Funds and no information on fields of science or geographic
distiibution.

However, "Special Analysis O (Revised)” and Federal
Funds witilize the same definition for research and
develupment and fur R&D plant The estimates fur research
and develupment pubhished in the two reports are
comparable. even thuugh minor differences do exist. The
differenc es between the twu reports ure as follows.

Total R&D obligotions
[Bilhons of dollors)

FY 1973 FY 1974 FY 1975

Federal Funds .. . .. ....... $16.8 $17 7 $19.6
Special Analvsis O (Revised) ...  16.8 17.9 19.6

(4) AN ANALYSIS OF [*DkgAL R&L FUNDING BY
FUNCTION, FY 1969-75

NSF has published a report under the above title, providing
an analysis of Federal R&D oblgations by functional
categories The annual Federal Funds series. by contrast,
reports on Federal R&D obligations by agencies but not by
functional categories. The R&D obhgations duta for 1969-75
w the function repurt were based on tnfurmation submstted
by the agencies fur the Federal Funds series. Thue, the
uverall R&D ubligatiuns ure the same fur the same years
covered 1n both reports.

(4) OTHER REPORTS

a. Individaal agencies may classify their R&D programs
fur purposes uther than those for which the Federal Funds
survey is cunducted. Definitions and guidehines that are
suttable to thuse uther purposes may result in information
that 1s not comparable with the data transmitted to the
Foundation for Federal Funds.

b. The Budget of the !lnited States Government. Fiscal
Yeur 1975 15 the source of data on outlays fur speaific items,
but the NSF defimition of “'relatively uncontrollable’” outlays
differs fram that of OMB in that OMB designates outlays from
priur-yeuar contracts und obligations as relatively uncentrol-
lable whereas NSF considers this category of outlays to be



umtially controllable and therefore different m concept from
open-ended programs like social security, veterans compen-
sation and pensions, and interest on the national debt See
the 1975 Budget, p 318

SOURCES

Data on R&D funds m this report for vears prior to 1952
were compiled by the Bureau of the Budget (which later
became the Office of Management and Budget) Subsequent
data were based on NSF survevs These data have been
pubbshed m previous issues of this semes. but certan
adjustments have been made to reflect comparability with
the latest reporting concepts evolved by the agencies

Supplementing the statistical data collected through the
Foundation's survey of Federal agencies. a vanety of sources
were used for the text of this report, including the narratve
statements submitted by the agencies, published records of
testimony presented by the agencies to commitiees of the
Senate and the House. the 1975 Budget Appendix. and
personal contacts with agency respondents -

O
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APPENDIX B

Federally Funded Research
and Developm-:nt Centers,
Fiscal Years 1973-75

Department of Defense

OFFICE OF THE SECRETARY OF DEFENSE
Administered by other nonprofit institutions:

Institute for Defense Analyses (IDA)

DEPARTMENT OF THE ARMY
Adni*o’stered by other nonprofit institutions:

Research Analysis Corporation (RAC)!
DEPARTMENT OF THE NAVY
Administered by universities and colleges:

Applied Physics Laboratory (Johns
Hopkins University}

Applied Physics Laburatory (University of
Washington)

Center for Naval Analyses (University of
Rochester})

Applied Research Laboratory
(Pennsylvania State University)2

ERIC

DEPARTMENT OF THE AIR FORCE
Administered by universities and colleges:

Lincoln Laboratory (Massachusetts
Institute of Technology)

Administered by other nonprofit institutions:

Aerospace Corporation
Analyti,, Services. inc. (ANSER)
MITRE Corporation

RAND Corporation

Atomic Energy Commission

Administered by industrial firms:

Bettis Atomic Power Laboratory (Westing-
house Electric Corp.)

Hanford Engineering Development Labora-
tory (Westinghouse - Hanford Corp.)

Knolls Atomic Power Laboratory (General
Electric Company)

Liquid Metal Engineering Center (Rockwell
International Corporation)

Mound Laboratory (Monsanto Research
Corp.)

National Reactor Testing Station
(Aerojet Nuclear Corp.)

Oak Ridge National Laboratory (Union
Carbide Corp.)

Sandia Laboratory (Western Electric Co..
Inc. - Sandia Corp.)

Savannah River Laburatory (E.l. du Pont de
Nemours & Co.. Inc.)

Administered by universities and colleges:

Ames Laboratory (lowa State University of
Science and Technology)

Argoane National Laboratory (University of
Chicago and Argonne Universities Assn.)

Brookhaven National Laboratory
(Associated Universities. Inc.)

Cambridge Electron Accelerator (Harvard
University)

E.O. Lawrence Berkeley Laboratory
(University of California)
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DEPARTMENT OF THE AIR FORCE
Administered by universities and colleges:

Lincoln Laboratory (Massachusetts
Institute of Technology)

Administered by other nonprofit institutions:

Acrospace Corporation
Analytic Services, Inc. (ANSER)
MITRE Corporation

RAND Corporation

Atomic Energy Commission

Administered by industrial firms:

Bettis Atomic Power Laboratory (Westing-
house Electric Corp.)

Hanford Engineering Development Labora-
tory (Westinghouse - Hanford Corp.)

Knolls Atomic Power Laboratory (General
Electric Company)

Liquid Metal Engineering Center (Rockwell
International Corporation)

Mound Laboratory (Monsanto Research
Corp.)

National Reactor Testing Station
{Acrojet Nuclear Corp.)

Oak Ridge National Laboratory {Union
Carbide Corp.)

Sandia Laboratory {Western Electric Co.,
Inc. - Sandia Corp.)

Savannah River Laboratory (E.I. du Pont de
Nemours & Co.. Inc.)

Administered by universities and colleges:

Ames Laboratory {lowa State University of

es: Science and Technology)
Argonne National Laboratory (University of
Chicago and Argonne Universities Assn.)
tv of Brookhaven National Laboratory
(Associated Universities. Inc.)
of Cambridge Electron Accelerator (Harvard
University)
.O. Lawrence Berkeley Laboratory
Q (University of California)
ERIC
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E.O. Lawrence Livermore Laboratory
(University of California)

Los Alamos Scientific Laboratory (University
of California)

National Accelerator Laboratory
(Universities Research Association, Inc.)

Oak Ridge Associated Universities

Plasma Physics Laboratory (Princeton
University)

Stanford Linear Accelerator Center
(Stanford University)

Administered by other nonprofit institutions:

Atomic Bomb Casualty Commission (National
Academy of Sciences)

Pacific Northwest Laboratory (Battelle
Memorial Institute)

National Aeronautics and Space
Administration

Administered by universities and collegns:

Jet Propulsion Laboratory
{California Institute of Technology)

Space Radiation Effects Laboratory
(College of William and Mary)

National Science Foundation

Administered by universities and colleges:

Cerro Tololo Inter-American Observatory
(Association of Universities for
Research in Astronomy, Inc.)

Kitt Peak National Observatory
(Association of Universities for
Research in Astronomy, Inc.)

National Astronomy and Ionosphere
Center (Cornell University)

National Center for Atmospheric Research
{University Corporation for Atmospheric
Research)

National Radio Astronomy Observatory
(Associated Universities. Inc.)

Phaced ot as an FFRDC ae of 1 September 1972 Obligations should
be reported for FY 197 3 only
Jrormerh Ordnance Research  Laboratory {Pennsylvanmia  State
Unneraty) ’




APPENDIX C

A Listing of
Statistical Tables
Part |

Federal Funds for
Research, Deveiopment,
and R&D Plant

(Only summary tables 1,2 &3
appear in this volume.)

RESEARCH, DEVELOPMENT, AND R&D PLANT

C 1 Overallsummary, fiscal years 1973, 1974, and 1975
C-2 By agency, fiscal years 1973, 1974, and ‘975

RESEARCH AND DEVELOPMENT — AGENCY,
CHARACTER OF WORK, AND PERFORMER

C3 By agency, fiscal years 1973, 1974, and 1974

C-4 By agency and character of work, fiscal year 1973

C.-5 By agency and character of work, fiscal year 1374
{estimated)

C-6 By agency and character of work, fiscal yea 1975
testirnated)

C 7 By agency and performer, fiscal year 1973

C8 By agency and performer, fiscal year 1974

(estimated)
C-9 By agency and performer fiscal year 1975
]: \l)‘C (estimated)

TOTAL FRESEARCH — AGENCY, PERFORMER, AND C-36

FIELD OF SCIENCE

C10 By agency and performer, fiscal year 1973

C11 By agency and performer, fiscal year 1974
(estimated)

C12 By agency and performer, fiscal year 1975
(estimated)

C13 By detalled field of science, fiscal years 1973, 1974,
and 1975

C14 By agency and field of sciencs, fiscal year 1973

C15 By agency and field of sc'ence, fiscal year 1974
{estimated)

C 16 By agency and field of science, fisca! year 1975
(estimated)

C 17 Psychology and physical sciences, by agency and
detalled field of science, fiscal year 1973

C 18 Psychology and physical sciences, by agency and
detaled field ot science, fiscal year 1974
{estimated)

C-19 Psychology and physical sciences, by agency and
detaled field of science, fiscal year 1975
tagtimated)

C-20 Lie and environmental sciences, by agency and
detared field of science, fiscal year 1973

C21 Lfe and environmental sciences, by agency and
detailed field of science, fiscal year 1974
(esumated)

C 22 Life and environmental sciences, by agency and
detalled field of science, fiscal year 1975
(estimated)

C-23 Engineenng, by agencv and detaled f.ald of
science, fiscal year 1973

C24 Engineenng. by agency and detated field of
science, fiscalyear 1974 (esumated)

C25 Engineenng, by agency and detalea field of
science, fiscal year 1975 (estimated)

C26 Social sciences, by agency and detaded field of
science, fiscal year 1973

C 27 Socal sciences, by agency and detaled field o
science, fiscal year 1974 (esumated)

C-28 Sociatl sciences, by agency and detalled field o
science, fiscal year 1975 (esimated)

-

-

BASIC RESEARCH — AGENCY, PERFORMER,
FIELD OF SCIENCE

C-29 By agency and performer, fiscal year 1973
C30 By agency and performer, fiscal year 1974

(estimated)

C31 By agency and performer, fscal year 1975
{estimated)

C-32 By detailed hield of science, fiscal years 1973, 1974,
and 1975

C-33 8y agency and field of science, fiscal year 1973

C-34 By agency and field of science, fiscal year 1974
(estimated)

C-35 By agency and field of science, hiscal year 1975
(esimatedi
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TOTAL RESEARCH

— AGENCY, PERFORMER,

FIELD OF SCIENCE

C-10.

c-n

C-12

C13

C-14
C-15

C-16

C-17

C18

C19

C-20

c2

C-24

C-25

C26

c-27

C-28

BASIC RESEARCH -

By agency and performer, fiscal year 1973
By agency and performer, fiscal year 1974
{estimated)
By agency and performer, fiscal year 1975
(estimated}

By detailed field of science, fiscal years 1973, 1974,
and 1975

By agency and field of science, fiscal year 1973
By agency and field of cierce, fiscal year 1974
(estimated)

By agency and field of
{estimated)

Psychology and physica! sciences, by agency and
detailed field of science, fiscal year 1973
Psychology and physical sciences, by agency and

.cience, fiscal year 1975

detaled field ~¢ science, fiscal year 1974
{esimated)
Psychology and physical sciences, by agency and
detaled field of scence, fiscal year 1975
lestimated)

Life and environmental sciences, by agency and
detailed field of science, fiscal year 1973

Life and environmental sciences, by agency and
detailed field of science, fiscal year 1974
(esumated)

Life and environmenta! sci°nces, by agency and
detaled field of =cienco, fiscal year 1975
{esuimated)

Engneering, by agency and detaled field of
science, fiscal year 1973

Engineenng, by agency and detaled field of
science, fiscal year 1974 (estimated)

Engineening, by agency and detaled field of
science, fiscal year 1975 (estimated}

Social sciences, by agency and detaled field of
science, fiscal year 1973

Social sciences, by agency and detaled field of
science, fiscal year 1974 (estimated)

Social sciences, by agency and detated field of
science, fiscal year 1975 {estimated)

AGENCY, PERFORMER,

FIELD OF SCIENCE

c29
C30

C-3

C32

c33
C-34

35

By agency and performer, fiscal year 1973
By agency and performer, fiscal year 1974
{estimated)
8y agercy and performer, fiscal year 1975
{estimated)

By detailed fietd of science, fiscal years 1973, 1974,
and 1975

3y agency and field of science, fiscal year 1973
By agency and field of science, fiscal year 1974
{estimated)

8y agency and field of science, fiscal year 1975
{esimated)
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AND

AND

C-36

C-37

C-38

C-39.

C-40.

c-41

C-44

C-45

C-46.

C-47

APPLIED RESEARCH — AGENCY, PERFORMER, AND

Psychology and physical sciences, by agency and
detailed field of science, fiscal year 1973
Psychology and physical sciences, by agency and
detaled field of science, fiscal year 1974
{estimated)

Psychology and physmal sciences, by agency and

detaled field of science, fiscal year 1975
(estimated) .. . .
Life and environmental sciences, by agency

and detaled field of science, fiscal year 1973
Life and environmental sciences, by agency and

detaled field of science, fiscal year 1974
{estimated) .o
Life and environmental sciences, by agency

and detaled field of science,
{estmated)

Engineenng, by agency and detalled held of
science, fiscal year 1973

Engineenng, by agency and detaled held of
science, fiscal year 1974 lestimated) .

Engineenng, by agency and detaled field of
science, fiscal year 1975 (estimated) .

Social sc:ences, by agency and detaled field of
science, fiscal year 1973

Social saences, by agency and detailed field of
science, fiscal year 1974 (estimated)

Social scences, by agency and detafed field of
science, fiscal year 1975 lesumated)

fiscal year 1975

FIELD OF SCIENCE

C-48
C-49.

C-80

C-51.

C-52.
C-53.

C-54

C-55

C-56

c-57

C-58

C-59

1973
1974

By agency and performer,
By agency and performer,
(estimated) .

By agency and performer
{estimated)

By detaited field of science, hscal years 1973, 1974
and 1975

By agency and field of science, fiscal year 1973
By agency and field of science, fiscal year 1974
{estimated)

By agency and field of science, fiscal year 1975
{estimatéd)

Psychology and physical sciences, by agency
and detaled field of science, fiscal year 1973
Psychology and physical sciences, by agency
and detaled field of science, fiscal year 1974
{estimated)

Psychology and physical sciences, by agency
and detaled field of science, fiscal year 1975
{estimatea)

fiscal year
fiscal year

fiscal year 1975

Lfe and enwvironmental Sciences, by agency
and detaled field of science, fiscal year 1973
Life and environmental scences, by agency

and detaled field of scienre, fiscal year 1974
{estimated)




C-62.

C-63

C-64

C 65

ces

Lfe and environmental sciences, by agency
and detaled field of science, fiscal year 1975
{estimated)

Engineering, by agency and detaled field of
science, fiscat year 1973

Engineenng. by agency and detalled field of
science, fiscal year 1974 {estimated }

Engineenng, by agencv and detaled field of
science, fiscal year 1975 (estimated)

Social sciences, by agency and detaled field of
science, fiscal year 1973

Social sciences. by agency and detaled field of
science, fiscal year 1974 (estimated)

Social sciences. by agency and detaled field cf
science, fiscal year 1975 (estimated )

DEVELOPMENT — AGENCY AND PERFORMER

C67 By agency and performer, fiscal year 1973

C68 By agency and performer, fiscal year 1974
{estimatec)

C69 By agency and performer, fiscal year 1975
{esumated)

R&D PLANT

L 70 By agency, fiscal years 1973, 1974, and 1975

C 71 By agency and performer of the R&OD the plant
supports, fiscal year 1973

C 72 By agency and performer of the R&D the plant
supports, fiscal year 1974 (estmated®

C 73 By agency and performer of the R&D the plant

TOTAL RESEARCH PERFORMED AT UNIVERSITIES
AND COLLEGES — AGENCY AND FIELD OF SCIENCE

C-74

cre

C76
C-77
Cc78

c7s
C.80

c8l

C 82

ERIC

Aruitoxt provided by Eic:

supports, fiscal year 1975 (estimated)

By detaited field of science, fiscal vears 1973, 1274,
and 1975

Sy aqgency and field of science, fiscal year 1973
By agency and field of science, fiscal year 1974
{estimated}

By agency and field of science, fiscal year 1975
{estimated)

Psycholoav and phy<icsl scierces, by agency and
detailed field of science, fiscal year 1973
Psychology and physical sciences, by agency
and detailed field of science, fiscal year 1974
festimated)

Psychology and physical scences, by agency
and detaled field of science, fiscat year 1975
{estimated)

Life and environmental sciences, by agency and
detailed field of scence, fiscal year 1973
Life and enwvironmental scences, by agency
and detalded field of science, fiscal year 1974
{estimated)

C-83

c.8a

C-85

C-86

Cc-87

C-88.

C-89

Lfe and enwvironmental sciences, by agency
and detalled field of science, fiscal year 1975
{estimated) . .

Engineenng, by agency and detaled field of
science, fiscal year 1973

Engineenng, by agency and detaded field of
science, fiscal year 1974 {estimated)

Engineering, by agency and detated field of
science, fiscal year 1975 (estimated)

Social sciences, by agency and detailed field of
science, fiscal year 1973

Social sciences, by agency and detailed field of
science, fiscal year 1974 {esumated)

Social sciences, by agency and detailed field of
science, fiscal year 1975 (esumated)

FOREIGN PERFORMERS — RESEARCH
AND DEVELOPMENT

C-90 By region, country, and agency, fiscal year 1973

(o8:}]

By region, country, and agency, fiscal year 1974
{estimated)

FOREIGN PERFORMERS — BASIC RESEARCH

L-92 By region, country, and agency, fiscal year 1973

Cc93

SPECIAL
c9%
C-95.
C-96

c97

GEOGRAPHIC DISTRIBUTION — RESEARCH AND

By region, country, and agency, fiscal year 1974
{estimated)

FOREIGN CURRENCY PROGRAM

For research and development, by agency, fiscal
years 1973, 1974, and 1975

For basic research, by agency, fiscal years 1973,
1974, and 1975 -
For applied research, by agency, fiscal years 1973,
1974, and 1975 . .

For development, by agency, fiscal years 1973,
1974, and 1975

DEVELOPMENT AND R&D PLANT

css
Cc99
C99A
C998
C 100.
C100A
C 10086

c 10

Research, development, and R&D plant, by
geographic division and State, fiscal year 1973
Research and development, by State and perform-
er, fiscal year 1973

Percent distnbution to each performer, by State,
fiscal year 1973

Percent distnbution to each State, by performer,
fiscal year 1973

Research and development, by State and agency,
fiscal year 1973

Percent distnbution of each agency, by State,
fiscal year 1973

Percen: distubution of each State, by agency,
fiscal year 1973

Research and development, by geographic
division, State, agency, snd performer, fiscal year
1973
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C-106. 1

c-107. 1

HISTORI

C-108.

Expen4
C-109. i
C-110.
Obliga

C-11.

1
i
1
cnz.
c3. |
cn4.
C-115. }
C-116. |

|

1
cnz.

|
c18.
cng.
c120.
c121. |
C122. ;

ca.
Ca24.

C-125. .
C126.

C-i27.

C128. |



T

C83 Ufe and environmental sciences, by agency
and detasled field of science, hscal year 1975
{estimated)

C-84 Engineenng. by agency and detaled field of
science, fiscal year 1973

C-85 Engmineenng, by agency and detalled field of
science, fiscal year 1974 (estimated)

C86 Engineenng, by agency and detaited field of
science, fiscat year 1975 {estimated)

C-87 Social sciences, by agency and detaited field of
science, fiscal year 1973

C-88 Social sciences, by agency and detarled field of
science, fiscal year 1974 lesumated)

C-89 Social sciences, by agency and detaited field of
science, fiscal year 1975 (estimated)

FOREIGN PERFORMERS — RESEARCH
AND DEVELOPMENT

C-90 By region. country, and agency. fiscal year 1973
C 91 By region. country, and agency, fiscal year 1974
(estimated)

FOREIGN PERFORMERS — BASIC RESEARCH

C 92 By tegion, country, and agency, fiscal year 1973
C-93 By region, country, and agency, fiscal year 1974
festimated)

SPECIAL FOREIGN CURRENCY PROGRAM

C 94 For research and development, by agency, fiscal
years 1973, 1974, and 1975
C-95 For basic research, by agency, fiscal years 1973,
1974, and 1975
C 96 For apphed research, by agency, hiscal years 1973,
1974, and 1975
ES C-87 For development, by agency, fiscal years 1973,
CE 1974, and 1975

GEOGRAPHIC DISTRIBUTION — RESEARCH
DEVELOPMENT AND R&D PLANT

C 98 Research, development, and R&D plant, by
geographic dwision and State, fiscal year 1973

C 99 Research and development, by State and perform-
er, fiscal year 1973

C 99A  Percent distnbution to each performer, by State.
fiscatyear 1973

C 938 Percent distnbution te each Sisie, by performer,
fiscal year 1973

C 100 Research and development, by State and agency.
fiscal year 1973

C 100A Percent distnbution of each agency, by State,
fiscal year 1973

C 100B Percent distnbution of each State, by agency.
fiscal year 1973

C 101 Research and development, by geographic
dvision, State, agency, and performer, fiscal year

O 1973
ERIC
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AND

C-102 RE&D plant, by geographic division, State, and
performer supported, fiscal year 1973

C-103 R&D plant, by geographic division, State, and
agency, fiscal year 1973

FEDERAL INTRAMURAL PERSONNEL COSTS

C-104  Totalresearch and development, by agency. fiscal
years 1973, 1974, and 1975

C-105 Basic research, by agency. fiscal years 1973,
1974, and 1975 -

C-106  Apphed research, by agency. fiscal years 1973,
1974, and 1975 -

C-107  Development, by agency. fiscal years 1973, 1974,
and 1975

HISTORICAL DATA

Expenditures

C-108 Research, development, and R&D plant, by
agency, fiscal years 1965-75 . .

C-109 Research and development, by agency, Siscal
years 1965-75

C-110 R&D plant, by agency, fiscal years 1365-75

Obligations

C-111  Research, development, and R&D plant, by
agency, fiscal years 1965-75 .

C-112. Research and development, by agency, fiscal
years 1965-75

C-113  RE&D plant, by agency, fiscal years 1965-75

C-114  Research and development, by character of work
and R& D plant, fiscal years 1965-75 .

C-1i5 Toiel research, by selected agency. fiscal years

1965-75 . .
C-116 Basic research, by selected agency. fiscal years
1965-75 . .
C-117  Applied research, by selected agency, fiscal years
1965-75
C 118 Development, by selected agency, fiscal years
1965-75 .
C-119  Research and development, by performer, fiscal
years 1965-75

C-120 Total research, by performer, fiscal years 1965-75

C-121  Basic research, by performer, fiscal years 1965.75

C-122 Appled research, by performer, fiscal years
1965-75 .

C-123 Development, by performer, fiscal years 1965-75

C 124 Total research, by field of science, fiscal years

1965-75

C 125 Basic research, by fielo of science, fiscal years
1965-75

C 126 Apphed research, by field of science, fiscal years
1965 75

C-127 Research and development, by geographic
division and State, fiscal years 1963, 1965, 1968,
1969, 1970, 1971, 1972, and 1973

C 128 RE&D plant, by geographic dvision and State,
fiscal years 1963, 1965, 1968, 1969, 1970, 1971,
1972, and 1973




NOTES

e The source of data is the National Science Foundation, except where
noted on individual tables.

e Estimates for 1975 are based on The Budget. FY 1975, as submitted to
Congress, and do not reflect subsequent appropriation and appor-
iionment actions.

e Asterisks appearing in lieu of figures indicate that the amocunts are
less than $50.000.

¢ The abbreviation "FFRDC" appearing in statistical tables refers to
Federally Funded Research and Development Centers.

* Defense Agencies witlin the Department of Defense iuciude agencies
such as the Advanced Research Projects Agency, the National
Security Agency, the Defense Nuclear Agency. and the Defense
Communications Agency.

e Departmentwide Funds of the Department of Defense include the
Defense Civil Preparedness Agency.
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The Atomic Energy Commission’'s R&D data reflect accrued costs
rather than obligations or expenditures.

In tables showing extramural performers, obligations to agricultural
experiment stations are included under obligations to universities
and colleges.

In prior years the Alcohol, Drug Abuse and Mental Health Adminis-
tration, the Center for Disease Control, the Health Resources
Administration, and the Health Services Administration, Department
of Health, Education, and Welfare were part of the then existing
Health Services and Mental Health Administration.

The Office of Human Development, Department of Health, Education,
and Welfare includes the former Office of Child Development.

The Drug Enforcement Administration, Department of Justice,
includes the former Bureau of Narcotics and Dangerous Drugs.




FhED ae™ 8T ¥

ATE e TR TR e

E

Table C-1. Summary of Federal funds for research, development, and R&D plant, fiscal years 1973, 1974,

{Millions of dollars}

Actual Estimates
Item
1973 1974 1975
TOTAL EXPENDITURES FOR RESEARCH, DEVELOPMENT,

AND R&D PLANT 17,5102 |18,552 420,153 9
Research and Development 16,8721 117,658 3119,135 3
R&D Plant 6380 894.1] 1,018.6
TOTAL OBLIGATIONS FOR RESEARCH, DEVELOPMENT,

AND R&D PLANT 17,5956 {18,715 1{20,709 6
Research and Development 16,821.2 117,743.2|19,597 .1
Total Research 6,4999 | 7,197.1] 7,673.6

Basic Research 2,41961 2,568 7] 2,599 2

Applied Research 4,0803| 4,6285| 50744
Development 10,321 310,546 111,923 5
R&D Plant 774.3 9719] 11125
Research and Development

Parformers

Eederal intramural® 46190 4,9399( 5,2670
Inctustrial firms 7,874.1 17,9867 9,311 2
FFROC's administered by industrial firms 582.4 584 3 6335
Universities and colieges 1,9155 | 2,226 3} 2,2958
FFRDC’s administared by unwversities and colleges 725.3 7821 886 0
NuRPIGHT tstitutions 600 6 7203 697 6
FFROC, administered by nonprofit institutions 1831 187 9 209.3
State and 10cal governments 256.8 2425 2277
Foreign 64.4 733 690
Research
Performers
Federal intramural® 2,197.3| 2,468.8] 26341
Industrial frems 16454116409} 181065
FFROC’s admimistered by industnal firms 68 7 697 80.3
Universities and colieges 1,693.8|1,9815| 2,0631
FFRDC's administered by umversities and colleges 3831 407 6 467.5
Nonprofit institutions 3314 4120 405.4
FFRDC's administered by nonprofit institutions 52.0 481 509
State and local governments 88 2 1153 1188
Foreign 39.9 534 530
Fields of >cience
Life sciences 2,0587 | 24665 2,3626
Psy chology 116 4 1377 1279
Physical sciences 1,260 1,211 3] 1,3700
Environmental sciences 7911 8115 873.4
Mathematics 125.7 1421 153.4
Engineering 1,760.1 | 1,908 7| 2,225.9
Social sciences 296.3| 336.7 3741
Other sciences 2255 1826 186.2
Basic Research
Performers
Federal intramural® 584 8 6349 654 6
Industrial firms 505.3| 4%64 361.5
Ff .10C’s administered by industral firms 394 38.2 44.7
Unversities and colleges 923.811,036.1| 1,123.8
FFRDC's admmstered by umversities and colleges 2517 263.8 288 2
Nonprofit institutions 83.4 1019 90.1
FFRDC's admimstered by nonprofit institutions 49 3.8 44

ttem

8asic research — Continued

State and local governments
Foreign

Fields of science
Life scences
Psychology
Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Applied research
Performers

Federal intramural®
Industriat firms \
FFRDC’s adminsstered by |ndustr|al hrms
Unwversities and colleges .
FFRDC’s administered by umversmes and
Nonprofit institutions
FFRDC's administered by non;)rofn msnt
State and local governments
Foreign

Fields of science
Life sciences
Psychology
Physical sciences
Environmental sciences
Mathematics
Engineering
Social sciences
Other sciences

Development
Performers

Federal intramural®
Industriat firms
FFRDC’s admmus.ered by mdusmal hrms
Universities and colleges .
FFRDC’s administered by umversmes and
Nonprofit institutions .
FFRDC’s administered by nonprohl msn
State and local governments., .
Foreign

R&D Plant
Performers supported

Federal intramural
Industrial firms ,
FFRDC’s agministered by mdustnal flrmq
Universities and collieges .
FFRDC’s admunistered by umversmes an
Nonprofit institutions .
FFRDC’s administered by nonprofn lnsn
State and local governments R
Foreign

3 ntramural activities cover costs associated with the admuimistration of intramural and extramural
programs by Federal personnel as well as actual intramural performance

y SOURCE National Science Foundation
O

RIC

Aruitoxt provided by Eic:
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{Milhons of dollars)

mary of Federal funds for research, development, and R&D plant, fiscal years 1973, 1974, and 1975

Actual Esumates
1973 1974 1975

L OPMENT,

17,510.2 118,552 4{ 20,153 9

16,872 117,658 3{19,135 3
638.01 8941 1,018.5

NENT,
L 17,595 6 18 7151 20,709 6

16,8212 |7 743 2 19,597 1
6,4999| 7,197 1| 76736

TT24196| 2568 7] 2,509 2
4.0803| 46285 50344

1 10,321 3]10,546 111,923 5
774 3| 9719] 11125

4,6190( 49399 5,267.0
78741179867 93112
582 4 584 3 6335
1,9155 2,226 3} 2,2958
7253 7821 886 0
6006 7203 697.6
1831 187.9 209 3
256 3 2425 2277
64 4 733 690

2,197.3 | 2,4688| 2,634 1
1,6454 11,6409 18105
68 7 69.7 303
16938 1,9815| 2,053 1
3831 407 6 467 5
3314 4120 405 4
520 481 509
382 1153 1188
399 534 530

2,0587| 2,4665] 2,3626
116 4 1377 1279
1,126 04 1,211 3} 1,3700
791 1 8115 873.4
1257 1421 153 4
1,7601 | 1,9087| 2,2259
296 3 3367 3741
225 5 |82 6 186 2

584 8 6349 654 6
505.3 456 4 3515
394 382 447
92381 1,036 1] 1,1238
2517 2638 288 2
834 1019 901

49 38 34
1 |

Actual Esumates
ftem
1973 1974 1975
Basic research — Continued
State and local governments 144 17.0 148
Foreign 120 167 1741
Fields of science
Life scrences 758.3 869.1 799.9
Psychologv 50.9 62.1 55.3
Physical sciences 7958 829.5 880.3
Environmental sciences 4447 429.8 418.2
Mathematics 571 56.0 62.5
Engineering 206.2 2091 2681
Social sciences 78.3 911 100.2
Other sciences 284 219 147
Apphed research
Performers
Federal intramural® 16126 | 1,833.9] i.8795
Industrial firms 1,1402 11,1845 1,4490
FFRDC's administered by industrial firms 29.3 314 35.6
Universtties and colteges 7700 945 5 929 3
FFRE M'sadmiristered by universitios and collegas 131.4 143 8 1793
Nonprotit institutions 248 0 3101 315.3
FFRDC's administercd by nonprofit institutions a7.1 44 3 46.5
State and local governments 738 98.3 104 0
Foreign 27.9 36.7 359
Fields of science -
Life sciences 1,300.5} 1,597 3| 1,562.6
Psychology 65.5 75.6 726
Physical sciences 3302 381.7 489 7
Envionmental sciences 3464 381.7 455 3
Mathematics 68.7 86 2 910
Engineering 1,5539 1,699.5| 1,957.8
Social sciences 2179 2457 273.9
Other sciences 1971 160.7 171.5
Development
Performers
Federal intramural® 2,421.7 1 2,471.1| 2,6329
Industrial firms . 6,228.7 | 6,345.9 7,500.6
FFRDC's administered by industrial firms 513.6 514.6 553 3
Univer<ities and coltears 2218 244.8 2427
FFRDC's administered by unmiversities and colleges 3422 3745 4185
Nonprofitinstitutions 269.2 308.2 292.1
FFROC's administered by nonprofit msmunons 131.1 1398 158.4
State and local governments 168 7 127.2 108.9
Foreign 245 19.9 16.0
R&D Plant
Performers supported
Federal intramural 3238 4095 426.2
tndustrial firms 76.8 1307 191.3
FFRDC's administered by industrial firms 145.0 208.4 253.4
Unversities and colleges 426 49.2 45.0
FFRDC's administered by umvt.rsnlles and colleges 162 3 134.1 154.1
Nonprofit institutions 15.8 34.0 36.2
FFRDC's administered by nonprofitinstitutions 3.1 22 4.3
State and local governments 3.0 3.5 1.8
Foreign 1.9 4 3

the admimistratien ¢f intramural and extramural
ntramural perf(r nce

ERIC
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APPENDIX D

A Listing of
Statistical Tables ol

Part il oS

Federal Funds for Scientific D8
and Technical Information
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Aruitoxt provided by Eic:

Summary, fiscat years 1973, 1974, and 1975

By agency. fiscal years 1973, 1974, and 1975
tntramural and extramurat obligations, by agency,
fiscal years 1973, 1974, and 1975

B8y agency and actvity, fiscal year 1972

8y agency and actmty, fiscat year 1974 (¢stimated)
By agency and activity, fiscal year 1975 (estimated)
tntramural and extramural ooligations, by agency
and activity, fiscalyear 1973

tntrap ural and extramural obligations, by agency
and act vity, fiscal year 1974 {esimated)
intramura! and extramural obligations, by agency
and actn ty, fiscal year 1975 (estimated)
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